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PKEFjIKIE. 

Ten y^ars ago the lithographic tj-ade’ was in a critical 
position, anH it was a^c^e^ question whether it would 
improve or go under. Thanks,'^bwever, to a number of 
remarkable inventions, in processes, in machinery, and in 
the purely chemical aspects of the art, a great I’evival was 
brought about, with the result thal^ lithography is better 
able to hold its own in the printing world to-day than at 
any period in its past history. The most pressing need 
of the trade at the present time is an ample supply of 
workmen of all-round competence, and it is with the 
object of helping to meet’this need that the author has 
tfftdMitakes the preparation of this manual. 

The work is the result of long experience both in the 
workshop and the technical classroom, and the author 
TIj,s sought to lyake it comprelmnsive, thoroughly up-to- 
date, and, above all, practical. Every lithographic opera- 
ttOn Ts described in the fullest detail, and useful practical 
hints will be found on almost every page. It completely 
meets the requirements of the lithographic syllabus ol the 
City and Guilds of London Institute in all grades. 

tfeytain .processes of great importance and value are 
described it; the book for the first time, particularly the 
simpler and cheaper transferring method dealt with in 
Chapter XI and the practical aerograph process set forth 
'in Chapter y. The important question of the training 
of apprenticgsds also fully dealt with. Special attention 
is directed to the very full combined index an^ glossary. 
The author gratefully acknowledges the invaluable 
assistance of mJhy firm^ and individnals, especially tin 
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those chapters that U'jsJt d subjects no*; within his own 
immediate hnorwledgeand exp^rieifce. Mr. Walter Jfai-ray 
has supervised the work throughout from an editorilrf 
stj,ndpoint and, has read all* the proofs, besides prepajiag 
the index. Special mentioA should als« be made of 
Messrs. James Brown & Co., Esk Paper Mills, Penicuik; 
Messrs. Morrlij & Boltoil, Ltd., London; and Messrs. 
Furnival & Gcj., Ltd., ReddfSh. • HursITs treatise on “ The 
Theory of Colour” (Scott, Ghreepwood & Son), Sindall’s 
“Papet Technology’’ ^(Charles Griffin & Go, Ltd*), and 
Hinds “A Short History of Engraving and Etching” 
(Aichibald Constable A Co., Ltd.) have been of the 
greatest service. 


Januai'n, 1914. 


H. J. R. 
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CHAPTER VI. 

TBANSFElf PAPERS AN?) INKS. ' 

• 

Kinds of Transfers.— A lithographic transfer is a print, 
■ Writing, or drawa,'ig, done on a specially prepared paper, and 
with a special ink. Any number of such prints be made 
and arranged in position upon sheets of paper of a suitable size 
for printing, and thereafter transferred to the printing surface 
from which the work is to be done. The prints may be taken 
from work already on .stone or metal plate (planographic) ; or 
from engraved copper or steel plates (intaglio) ^ or from engraved 
letterpress blocks and type (relief); or from collotype (plano¬ 
graphic) ; or they may ho printed upon light-sensitive transfer 
paper by photography. Whatever process they are produced 
by, the principle is the same, namely that of securing the image 
in an ink impregnated with fatty acids upon a paper coated with 
a medium that will ri^dily dissolve?, in water after the means 
have been applied to ensure the necessary close contact bbtween 
the ink and the printing surface to which the work is being 
transferred. There is yet another form of transfer, the litho- 
writing and crayon-drawing transfer. 

Varieties of Transfer Papers.— A suitable transfer paper 
IS neoessary for each of the above-named processes, and they 
are known by the following names : Stone-to-stone or stone-to- 
plate transfer paper, which include the Scottish, Berlin, French, 
Semi-moist, and Ever-damp transfer papers; Copperplate 
transfer paper; Letterpress-to-stone transfer paper; Photo- 
litho tjansfer paper ; Litho-writing and Grained transfer papers. 

Stonei to-stone and Stone-to-plate Transfer Papers.— 
Stone-to-stone or stone-to-plate transfer paper should be of such 
a nature as will (akS a good print with a fair body of ink without 
spreading. It should be composed of materials that will not 
absorb or dry the ink, but rather tend to keep it unaffected upon 
the surface. It should be sufSciently adhesive to stick to a 
slightly dampened slone or plate during the first run through 
the press under a anoderate pressure. It must be’readily 
soluble in waa*m water. « ^ 

Scottish Transfer Paper..— Scottish transfer paper Ijas a 
similar composition to copperplate transfer paper, but it contains 
( 49 ) 
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more of the adhesive and ink-resisting element than the latter. 
It is c^ns.dered useful when transfers from both .stone and 
copperplate are to be patched Up on one sheet, being then, made 
adhesive by the very uncertain pt-ocess of damping the whole 
'I together between damp sheets previous to transferring to a warm 
stone ; or it may be transferred to a cold damp stone. Scottish 
paper will take a better impression if previously slightly damp¬ 
ened. 

Berlin Transfer Paper. —Berlin- transfer paper belongs to 
the bright-enamel variety, and apparently contains no glycerme 
or other hygroscopic agent, or only a very little. It takes an 
impression readily under a medium pressure ^ut owing to its 
glazed surface it is only capable of lifting a very thin film of ink 
without spreading, which seems to be its principal fault. It 
should be transferred to a damp surface. 

French Transfer Paper. —French transfer paper is of the 
transparent order, which makes it especially useful for colour 
work where the register marks have been omitted by the artist. 
It is a dry transfer paper, and the composition with which it is 
coated apparently contains a large proportion of gum arable. It 
takes a moderately good impression, but not all that could be 
desired, having the same fault as the Berlin paper. It gives 
considerable trouble at times from curling, especially during 
warm, dry weather; but this difficulty may be got over by 
sponging the backs of the sheets with water containing a little 
glycerine, and then hanging them over a rope to dry. This 
also improves the printing quality of the paper. 

Semi-moist and Ever-damp Transfer Papers. —The 
nature of these is indicated by their titles, the latter being made 
damper than the former. The advantage of a damp paper in 
printing is that it picks up the ink better than a dry one. 
Damp paper is more yielding under pressure, and therefore 
comes into much closer contact with the printing surface. A 
damp transfer paper has this quality in its favour, but it has 
also others. The transfer ink is kept upon the surface of the 
composition instead of being absorbed, as ir some cases, and 
the paper will readily adhere to a dry or slightly dampened 
stone or plate during the first run through the press under a 
moderate pressure. The disadvantages of damp papers are that 
they are subject to variations according to weather conditions, 
and also to risk of distortion of the transfer; but the transferrer 
will soon learn to guard against these difficulties. In the first 
place, the transfer paper must be protected, and the transfers 
should be kept in books made of blotting or antique wove 
papers; and secondly, the transfer must be taken off the work 
by pulling the paper uniformly, not from one corner. The 
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grain of the paper must also be studied, as it will stx'etoh more 
in jone diffection than the other. | This may tested* by tearing 
a strip from the sheet. It will tear easily and fairly straight in 
the direction the fibres run, tfie stretch taking place the opposite 
way. Undoubtedly* for all kinds of re-transfer work, whethe/ 
colour or black, the moist papers rank first. 

Copperplate Transfer Paper. —Copperplate transfer paper, 
as already e.xplained, is of a similar nature to Scottish transfer 
paper, but the compositioTi should coStain less of the adhesive 
etement than the latter, because of the amount of damping, 
heating, and pressure to which the paper is sulgected during the 
operation of talrfiig the transfer impression. If ths^omposition 
contains too much paste and glue, great difficulty will be experi¬ 
enced in preventing the paper from sticking to the plate and 
refusing to leave it; but if, on the other hand, it contains insuf¬ 
ficient quantities of these materials, it will be inclined to chip 
and leave the composition in the engraving instead of lifting out 
the ink; and there will also be difficulty in getting the paper to 
adhere to the stone or plate during the transferring, especially 
during the first run through the press under pressure, which is 
moat essential. 

The paper generally used lor this pui-poae is an ordinary 
soft-sized printing ^per of aboRli 24 lb. demy (i.e. 24 lb. 
weight in the ream ot demy size) -vfrhich, when twice coated, as 
all copperplate* transfer papers should be, makes a very thick, 
springy paper that can only be used with any degree of safety 
by first damping the transfer between sheets of damp paper 
until they become limp and adhesive, Tor small commercial 
jobs this method is quite good, hut for large sheets of transfers 
the damping-book method is open to many objections. It is 
much better to use a thin paper, say 18 lb. (or less) demy, and 
transfer the work to a cold dampened stone or plate. Semi- 
moist transfer paper may also be u.sed for this purpose, but the 
ink must be of a softer quality, and a sheet of thin rubber 
shoulli be used as a backer. 

LettSrpressito-stone (or Metal Plate) Transfer Paper.— 

The essential qualities of this paper are as follows. It must be 
very evenly coated, especially when it is to be used for transfere 
from half-tone outs. It must be capable of taking a print equal 
to that of enamel paper. It must not absorb the ink, but 
should be of such a> nature as to be capable of retaining it upon 
the surface in a fresh condition for an indefinite time. • It must 
be capable of adhering firmly to a slightly dampened stone or 
plate during the first run through the press under pressure. 
The paper should be a hard-sized, ^uper-calendered one, dl good 
quality and stout firm body. 
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Photo-litho Transfer Paper. —Phq)to-litho transfer paper 
is' prefAreii with a’ light-sensitive gelatinous coating, and is 
suited for line subjects ; but the process is now, to a great ex¬ 
tent, superseded by direct pboto-][l'intmg on zinc or aluminium 
fplates, which gives a much more satisfacto^ result in either line 
or half-tone. An ordinary “ Bank poet " paper makes a suitable 
base for the transfer composition. 

Litho-w,nting Transfer Paper. —Litho-writing transfer- 
paper shopld be made iiPtwo qualiti*, one for use on ordinary 
work, which need only be once coated, and the other for heavy 
plan work, which should be twice coated with a composition that 
may easily be scraped to admit of alterations‘iifcnd corrections, 
and still leave a sufficient amount of coating for transferring 
purposes. In either case the composition must be sufficiently 
hard to allow the writer or draughtsman to work freely upon it 
without clogging the pen ; and it must have the quality neces¬ 
sary to enable it to stick to a slightly dampened cold stone or 
metal plate with thb first run through the press under pressure. 

Grained Transfer Paper. —Grained transfer paper is speci¬ 
ally prepared to take the place of grained stones, and is useful 
as an easy means of transport if the drawings are made some 
distance away ; but grained metal plates will give better results 
if treated properly, and they are just as easy to parcel up and 
post as the paper is. With plates, too, no tj'Ansferring is required, 
but the artist is under the disadvantage of drawing the work from 
right to left instead of the correct way. The paper selected for 
graining should be a thick, soft-sized one, and should be thickly 
coated with a composition of the chalk or flake white order, which 
must contain, however, a sufficient quantity of adhesive material 
to enable the paper to stick to a dampened stone or plate during 
the first run through the press under pressure. The grain is 
given to the paper by first damping it (after coating) and then 
pulling it through a copperplate press on a specially engraved 
plate, in a manner similar to that of taking a copperplate trans¬ 
fer, but without ink ; or a sharply grained stone or metah plate 
will do. It is ready for use when dry. ■ * 

Materials for Coating Transfer Papers. —The table on the 
opposite page shows some of the materials u^ed in the manufac¬ 
ture of lithographic transfer coatings, indicating the purposes 
for which each is added. 

The flour is used in the form of paste, which is made as 
follows. I To 1 lb. flour add 1 pint of cold water ; mix this, and 
beat up with the hand until it is free from lumps; then add 
other 3 pints water. Place this on a fire or stove, and stir all 
the time till it boils ; then lift the pot on to the floor or bench 
and continue stirring until it'bools somewhat, when the lid should 



MATEEIALS FOR COATINO TRANSFER PAPERS. 53 


Materials. 

• 

tThickening. 

AdheslTe. 

Sygrosoopic., 

• • 

Colouring. 

• 

Flour .... 


X 



’starch. . ’ . 

X • 

X 

_ 

— 

iGIue .* . . . 

_ 

X 


, 

IFIake White . ? 

X 

_ 

_ 


< Plaster of Parii! . 

X 

_ 

_ 

_ 

Gum Arabic 


X 

X 


.Syrup .... 

X 

X 

X . 

_ 

'Glycerine 

•— 

—• 

X 

_ 

pum Gamboge . 

— 

X 

— 

X 





_ 


be placed on'ttr prevent a skin from forming if it is not to be 
used at once. 

The starch is also used in the form of paste, which is made 
by mixing it first with cold water, and then adding boiling water 
until it becomes clear and of the right consistency. 

The glue should be allowed to soak for some hours in cold 
water. The water is then poured off, and the vessel containing 
the glue should be put into another vessel of a larger size con¬ 
taining hot or boiling water until dissolved. It may then be 
added to the other ingredients. 

The flake white should be mixed with water into a stiff paste 
with a palette knife on a slab. It is then taken, little by little, 
and well ground wiA a muller, after which it is ready to add to 
the other artiales. 

Plaster of Paris is one of the most “ tricky ” articles the 
lithographer is asked td handle, and it is probably for this, 
reason, and because of the lack of knowledge regarding sub¬ 
stitutes, that so few skops make their own transfer papers; and 
that, where they are made, the quality is often so very poor. 
The old method of placing the plaster in a vessel, and repeatedly 
adding quantities of water until it showed no further signs of 
thickening, should not l)e followed. What usually happens to 
the beginner by following this method is, that when the mixture 
shof^s signs of requiring more water—which takes place very 
sudden^—it often gets into the solid or gritty condition before 
the necessary ad^dition can be made, and then of course it is 
spoiled. Surely a given quantity of water can be absorbed 
by a given amount of plaster and mixed in a simple, practical 
manner. 

Have two pails, one containing six measured pints of water, 
and the other thoroughly dry. Into the dry pail place 1 lb. 
plaster of Paris, afid add to it from the other pail half a pint (a 
10 oz. tumblerful) of the water. Mix this, using the hSnd, with 
the plaster quickly but thorougUy, until free of lumps; then 
without hesitation add the whole of the remaininc water. 
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Swirl it round a few times with the hand, and then pour it off 
slowly int(j the pfiil which previously' contained tj(e water. 
This will get rid of the coarse phrticles, which by this tim^ will 
have fallen to the bottom and may^ be washed out. The mix¬ 
ture must be stirred until it thickens, which will happenCn about 
fifteen minutes. The success of the operaDlon depends entirely 
upon the speed with which the first mixing is carried out. 

The gtim arahic should be dissolved in a given quantity of 
water, and then straincjl through q, cloth of cotton or fine 
muslin. < 

Syrup (golden) may be used as bought. 

“Glycerine is a’so used as bought. ^ 

Gum ganboge should be bought in the powdci' form and . 
mixed into a paste with cold water. It may then be added to 
the composition. 

Ebcipes fob Tbansfeb Paper Coatinos. 

I. Scottish Transfer Paper.— 

1 lb. flour made into paste with 6 pints of water. 

1 lb. plaster of Paris prepared with 6 pints of water. 

3 oz. glue. 

2 oz. gum arahic dissolved in 8 oz. of water. 

1 oz. gum gamboge. 

40 drops carbolic acid. 

For coating use a six-inch broad camel-hair b'fush, finishing 
off by using only the tips of the hair, which will prevent streaks. 
The composition should he kept warm while in use. 

II. Semi-moist and Ever-damp Transfer Papers.-^ 

1 lb. glue (best clear) soaked in 

130 oz. water fmore or less according to the quality of the 
glue). 

30 oz. glycerine (pure). 

40 drops carbolic acid. 

Allow the glue to soak for twelve hours or longer. I'hen 
stand the vessel inside another containing veiy hot water. 
When the glue has melted, add the other ingredients. The 
paper, which should be a hard-sized, super-calendered one, 
should first be sponged on the back with a solution of two parts 
water to one part glycerine, and then pressed to flatten it. The 
composition should be used at a temperature of about 130° F. 
employing a six-inch broad camel-hair brushy finishing off with 
the tips of the hair as recommended in the previous recipe. 
More or less glycerine may be added, according to local require¬ 
ments 4nd conditions. What'may suit one shop is unsuitable 
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in another. One point should be remembered in using glycerine: 
the larger.the quantity 'used the sooner the (jSmpositign YiH lose 
its adhesive quality and beoome^useless. Hot water should be 
used in soaking olf the transfers. 

• 

III. Copperplatt Transfer Paper.— 

1 lb. flour made into paste with 6 pints of water. 

4 oz. starch made into paste. 

1 lb. plaster of Paris prepared with 6 pints ofwvater. 

1 lb. flake white ground into paste. 

1 oz. glue, soaked, and then melted. 

2 oz. gum arable dissolved in 8 oz. of water. 

2 oz. giirtTgamboge (powder). 

40 drops carbolic acid. 

The composition should be kept warm, not hot, while in 
use, and should be measured with a .spoon, giving the same 
quantity to each sheet. It should be worked well into the paper, 
brushing both ways, finishing with just the tip of the hair to 
smooth out the .streaks. After the first coat tas dried, the paper 
should be flattened by rolling it the reverse way of the curl, and 
then pressing it under wcughts. It should then receive a second 
coat; but this time, it must be done by simply taking a quantity 
on the brush and distributing it very quickly over the sheet be¬ 
fore the first coating jias time to dissolve. This paper will re¬ 
main good for years. • ’ 

• 

IV. Letterpress-to-stone Transfer Paper. —Prepare ex¬ 

actly as for semi-moist ‘transfer paper, but it must be coated 
dry, not sponged first, and a considerably stouter paper should ' 
be used. , 

V. Photo-litho Transfer Paper (W. K. Burton).—Coat 
the paper with a simple solution of 10-per-cent gelatine. 
After this has set, it should be immersed for ten minutes in a 
saturated solution of alum, and then washed in cold water and 
dried* It then receives the following light-sensitive coating, of 
course, ifi a dark room ;— 

l-J oz. Nelson’s No. 1 gelatine, 
oz. white foaf sugar. 

40 grains bichromate of potassium (converted into double* 
chromate of potassium by the addition of ammonia). 

1 pint water., 

VI. Writing T/ansfer Paper.— 

No. 1 {Ordinary ).— 

4 oz. gelatine, soaked in cold water before melting. 

1 oz. gamboge powder, mix^d in 4 oz. of cold waterV 
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2 oz. plaster of Paris. 

4 oz; flour piste. 

2^ pints water (50 oz.). 

No. 2 (for plan work, otc .).— 

5 oz. gelatine. 

4 oz. plaster of Paris. 

4 oz. flake white. 

1 oz. §amboge po^Yder mixed itj 4 oz. of cold water. 

6z. glycerine. 

1 lb. flour paste (stiff). 

12 oz. water. ^ 

The mixtures should be strained through a suitable cloth, and 
kept up to a moderate heat while in use. Apply with a 6-inch 
broad camel-hair brush. Both papers must be plate-glazed 
when dry. No. 2 must be twice coated. 

VII. Grained Transfer Paper.— 

1 lb. flour. 

1 lb. plaster of Paris. 

J lb. flake white. 

J lb. starch. 

The composition must be kept warm while in use, and ap¬ 
plied with a stiff-hair brush,' finishing off tvith the usual broad 
camel-hair brush to prevent its drying streaky. The paper is 
usually coated twice, but one thick coating, if nicely finished with 
the fine brush, is sufiioient. , 

Materials Used in Making Transfer Inks. —The follow¬ 
ing is a list of some of the materials used in the manufacture 
of lithographic transfer inks, showing tBe special use of each 
material:— 


MaterialH. 

kikI 

Be-hardening. 

Fatty Acid. 

Printing 

Quality. 

Colouring. 

Soap. 

X 

X 

_ 

_ 

Suet. 

X 

X 

X 

— 

Beeswax .... 

X 

X' „ 

X 

— 

Paraffin Wax 

X 


— 

— 

Steario Acid (Stearine). 

— 

X 

— 

_ 

Oleic Acid (Oleine) 

— 

X 

— 

— 

I/itho Varnish 

— 

X 

X 

— 

Pitch. 

X 

_ . 

_ 

X 

Shellac. 

X 


__ 

_ 

Gum Aspnaltum . 

X 

— » 

— 

_ 

Gum Elfimi .... 

X 

— 

X 

— 

Lampblack .... 

• 

f 

— 

— 

X 







COPPBB AND STEEL PLATE ^TBANSFBB INK. 57 

Eboipbs Fob Teansfbb Inks. 

• • 

I . Stone-to-stone Transfer Ink.— 

I Ib. mutton suet. « 

I lb. pitch (black), 
j lb. soap. * 

1 lb. black litho ink. 

First melt the suet, then add the pitch, followed by the soap, 
and finally the black inli 

II. Copper and Steel Plate Transfer Ink (an old recipe).— 

^ lb. parafiin wax. - ‘ 

I lb. soap. 

I lb. shellac. 
i lb. pitch. 

I lb. mutton suet. 

-I lb. Venice turpentine. 

1 oz. lampblack. , 

The suet and wax are first melted in an iron saucepan ; then 
the soap is added in small quantities at a time to prevent tume¬ 
faction. The pitch, suet, and Venice turpentine may then be 
added, and finally the lampblack. These proportions may be 
altered somewhat to suit the requirements of a soft, hard, or 
extra hard ink, and the burning-^which is to follow—may be 
prolonged a little if* the ink is required harder. When the in¬ 
gredients ha\^ all been added, the temperature is increased until 
the mixture takes fire jvhen the surface is touched with a red- 
hot iron. It should then be allowed to burn from one to two 
minutes, when the lid of the pot is put on to extinguish the 
flaml It may theif be poured on to a slab and divided into 
pieces of suitable size. 

III. Litho-writing Transfer Ink (Lemeroier).— 

I lb. wax. 

I lb. shellac, 
d lb. sueji. 

J lb. soap. 

I oz. lampblack. 

It is made exactly as given in the recipe for copperplate 

ink. 


IV. L«tterpress-to-stone Transfer Ink. 

This ink may be made exactly like stone-to-stone transfer 
ink, but it may contain in addition a little oleic or stearic acid. 
It may also be used by the lithographic artist for shading 
mediums. 



CHAPTEE Vll. 

r • 

TIIANSFRHS. 

Transfer Impressions. —Transfer impi-essions from stone 
or metal piques are taken in exactly the same manner a.s 
ordinary prints are taken upon ordinary paper, but essential 
features of transfers ai-e the excellence of the impression and the 
presence of a sufficient amount of fatty acid in the ink. .An ink 
suitable for this purpose may be made by adding a little oleic or 
stearic acid to ordinajry alow-drying black (litho) printing ink, but 
it is better to prepare it according to a good recipe (see Chapter 
vi) or to buy it from a reliable manufacturer. It must 
contain, however, a sufficient quantity of the fatty acid to form 
an oleate with the stone or plate, but the amount must nece.s- 
sarily be limited; otherwise considerable trouble would he ex¬ 
perienced through the tinting- or greasing 0 / the stone or metal 
plate from which the transfers were being taken. In all cases, 
the person taking the transfers should he provided with a proof 
copy in black ink of the work in hand a? a guide to go by ; and 
•the transfer should be, if po.ssiblc, a shade sharper and clearer 
than the proof. This condition may have to be brought about 
by a slight etching of the work before comlnencing. When the 
transfers have all been taken, roll up the work with a very bare 
hlack-ink roller, dust it over with resin, and gum an impres.sion 
of the job on the face of the stone. It is better first to dampen 
the impression to prevent air blisters. 

Copperplate Press and Accessories. —The copperplate 
press used in taking transfers is a very simple paachinq of the 
mangle type (Fig. 20). it consists of a framework support, two 
iron rollers, between which a travelling iron plank operates, 
^nd a handle or star wheel for pulling the plank through. The 
rollers are adjustable by means of pressure screws to suit the 
varying thicknesses of the copper plates. A hot dove or heater 
(Fig. 21); a, jigger (Fig. 22), or box to hold whitening, which may 
also be used for wiping and polishing the pjates upon; three 
or four iipe printer’s blankets; a few dusters; and a piece of 
copperplate ink will complete the outfit. 

Cop*pe' and Steel Pla^e Transfers. —The taking of 
.(58) 




• Pifi. 20.—Copperplate Press. 

copperplate printing, the principal differences being that in trans¬ 
fer work a harder ink and a coated paper are used, 5nd that 
the transfer paper must be released from the plate by a process 
of heating. 
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Testing for Pressure. —If the plate is an old one, the en- 
gravingtshei’ild first be cleaned out with a mixture of turps and 
oarholic acid, to rid it of all trabes of old ink which may, have 
been left in it, and then tested for pressure. As these plates 
i'ary considerably in thickness, care must be taken ndn to out 
the blankets by risking too much. Place *the plate in position 
on the iron bed and cover it with a piece of thin printing paper 
a little larger than the plate; then lay the blankets on top. If 
the plate appears to be a »thickish one* discard one of the three 
or four bldnkets temporarily, and then pull the whole through 
the.,presa—once only. If the pressure is right, it will be found 
upon examining' the piece of paper that it aow contains a 
complete eiSbossed impression of the engraving, and that the 
edges of the plate have also left a uniform impression; but if 
the relief appears more pronounced on the one side than the 
other, the pressure screws must be adjusted to suit. In that 



case release the screw on the side showing most pressure and 
then add the discarded blanket if necessafy. * 

Inklng-over and Pulling the Transfer. —Now place the 
plate on the hot stove or heater, and rub the transfer ink all 
over it. The heat will cause the ink to filter gradually through 
the cloth in which it should have been previously tied. It is 
not necessary that the plate should be very thickly coated. 
Having smeared it all over with the melted ipk, it sfcould be 
taken off the stove, and the ink should be worked into the en¬ 
graving (on top of the jigger) with a cotton cloth in the form of 
<a pad, giving it a firm twisting motion from the wrist in a 
manner describing semicircles. When the whole has been gone 
over, change the motion, without turning the cloth, to one of 
wiping, and continue this until all trace of the ink has been 
cleaned off. Then allow the plate to become thoroughly oold. 
There vvll still remain, however, a faint tint of ink all over the 
plate, and this must be polished away with a soft cotton cloth 
containing a little whitening. •* The plate is then gently warmed 
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all over, the dampened transfer paper is laid in position, and on 
top of this the blanket covering. The vftiole is J;hep pulled 
through the press three or four*times. 

Quality of Paper. —The amount of damp required in the 
transfef paper will depend almost entirely upon the quality 
the paper and the nature of the composition. A soft, thin paper 
with a composition containing too much of the adhesive 
element may give rise to considerable trouble bjr refusing to 
leave the plate if any mo»e than the slightest amount of uniform 
imping is given to it; whilst, on the other hadd, a hard 
thickish paper containing too little of the adhesive quality may 
leave the plate too quickly, refusing to pick up the ink properly, 
even though it has received a considerable amount»of damping. 
In warming off the transfer, care should be taken not to 
over-heat the plate in places, or thickening of the work in these 
parts will be the result. 

Offsetting Copperplate Transfers. —These transfers have 
yet to undergo a process of offsetling, which is a means of 
reducing the amount of ink that stands out in relief upon the 
transfer, thereby lessening the risk of the work smashing, or 
spreading under pressure during transferring. The offsetting is 
carried out by passing the transfer through the transferring press 
on top of a stone under a moderate pressure, face down upon 
blotting or other so(t paper. If 'fhe blotting paper, with the 
transfer still adhering to it, is now held in front of a fire or 
stove, the transfer ink will soften, and the action of the heat will 
cause the transfer to curl off and leave some of the ink behind. 
This has sometimes to be repeated several times, according to- 
the d,ppth of the engraving and the manner in which the inking 
and heating of the plate has been carried out. This is one of 
the many weak points in the copperplate process; and the 
only advantage to be gained by engraving upon copper for 
litho purposes instead of on lithographic stone is that of storage. 

Effect of Unequal Damping. —If the transfer is not uni- 
forgily glossy, but contains dull patches here and there, with an 
indication of the work being weak on these parts, it is due to 
unequal damping. The dull partsi have not received sufficient 
water. ■* 

A Quicker Process for Copper and Steel PI ate Transfers. 

—Transfers may also be taken from copper and steel plate 
engravings by placing them inside a frame of strawboard and 
pulling them through on top of a stone on an ordinary litho¬ 
graphic transferring press, using stone-to-stone transfer ink and 
paper. The transfer paper may be either the Scotti|h or the 
ever-damp variety, but if the former is used it must first be 
dampened, though not enough‘do make it stick to tfie plate. 
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First warm the plate, and then smear the engraving with the 
tranfefeninli (full strength), using for the purpose a firm cloth 
pad, and afterwards wipe it down with a cloth until only a 
uniform tint is left. Now rub a little whitening on the fleshy 
jpart of the hand, and by means of a few swift strokes towards 
the body—using more whitening if necessary—wipe the plate 
clean. The transfer paper is now laid on, and next to it a 
piece of rubber blanket or thin sheet rubber, and the whole is 
pulled through the pres,s*—once only.* This process is quicker 
than the did method, and gives very satisfactory results after 
a little experience has been gained. 

Advantages nf Stone Engraving. —-Transfer impressions 
from stone esigravings are taken in quite a different manner to 
those from copper or steel plates. An engraving upon a litho¬ 
graphic stone is not only an engraving in the true sense of the 
term, but it has also the property of a lithograph, that is, it 
possesses the power of attracting greasy printing ink where it is 
required, and repelling it from all other parts by a water-retain¬ 
ing and ink-resisting surface. It will readily be understood, 
then, that such a process must possess immense advantages 
over a roundabout method such as that necessary for copperplate 
work. The stone process also excels in another respect, namely 
depth of engraving. Owing to the engraving on stone jjossessing 
the ink-attracting property, it'is not necessjiry—nor would it be 
an adv.intage—to engrave so deeply as is require^, for copper or 
steel. This saves the trouble that arises from the ink standing 
out in relief and the subsequent neces.sary offsetting operation. 

Decline of Stone Engraving in Britain. —Tbe art of en¬ 
graving upon a lithographic stone, and taking transfer impressions 
therefrom, has become almost lost in Britain, and the younger 
men in the trade know very little concerning it. The result is 
that commercial lithography, the branch of the trade for which 
stone engraving is so eminently suited, has sunk to such a low 
ebb that many people would rather have their work printed in 
plain type than accept the fearful “ smudge ” produced by meny 
of the lithographic houses. This is not as it should be. ‘ Litbo- 
graphy is capable of reproducing the most beautiful effects in 
either black or colour, crayon or air-brush, stijiple or line, but 
«ules must be observed and laws obeyed. 

American Commercial Stone Work.—It may not be gener¬ 
ally known that nearly the whole of the fine specimens of American 
commercial work, which from time to time come over to Britain, 
are printed from transfers taken from engravings done on litho¬ 
graphic atone, and not from copper or steel plates. We on this 
side of ^he Atlantic have done our best to imitate this desirable 
class of work, and would undoubtedly have succeeded but for 
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the fact that we have so persistently adhered to that elaborate 
and unoertain process which has almost proved th<{ rpin of this 
braach of our business. ^ 

Preparing a Stone fcx Engraving on. —The method of 
preparfcg a lithographic stone for engraving upon is as follow^. 
Select one a little larger than the work which is to go on it. It 
should be of the hard grey quality and about three inches in 
thickness. Have it well ground and polished, and then subject 
it to rubbing with a pad and oxalic at^d solution, and afterwards 
jfith a coat of gum, which should be fanned dry. “The gum is 
then washed off under running water and the stone is fapned 
dry. It is then rubbed all over with a little lampblack powder, 
after which it is ready for the engraver. A st»ne-engraving 
machine is shown in Pig. 23. The engraving having been 



Fii 23.—Stone-en^aving Machine. 


completed, tte surface of the stone is next flooded with raw 
linseed oil, which should he allowed to remain on for a few 
minutes. The fatty acid contained in the oil will attack the 
engrjved parts and will give them the property of attracting 
greasy printing ink. ’ The oil may now he wiped away with a 
soft cloth, and the surface which has not been attacked by the 
oil, due to the protective film formed by the oxalic acid and gum, 
may be gummed over with clean, fresh gum and fanned dry. 

Inking-in the Engraving. —The next part of the process is 
thuinking-in of the engraving. Two dabbers (Pig. 24) are required 

for this purpose, one covered 
with thick, coarse printer’s 
blanket, and the other -with 
a thin fine quality. These 
coverings are stretched over 
pieces of wood about 4 in. 
square by 2 in. thick, and 
tacked round thS sides. The 
transfer ink should be mixed 
with an equal quantity of 
black ink and reduced with thV varnish. It should be used 
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stiff and spare on the fine dabber, and thinner and fuller on the 
coarse ope., After hashing the gum from the stone it is wiped 
over with the damping cloth, an J the coarse dabber applied .with 
a twisting motion, using as much pressure from the wrists as 
jjossible. The stone is then dampened again, and the fine*dabber 
used in a similar manner, but finished off with a few light skiffs, 
which will have the effect of clearing the stone and sharpening the 
work. If clogging of the work takes place, or the stone takes ink 
on parts where it is not reguired, it is tvicause the ink is too thin 
or there is too much of it on the dabber. , 

Pulling the Transfer.- —The transfer paper, which should 
be ol' the soft, ever-damp variety, is now laid on.the work, and 
on top of this a piece of thin sheet rubber, and then the card 
backer or tympan sheet (generally used with a leather tympan 
to protect the articles below from grease or dirt) ; then pull 
through the press under a fair pressure. A little gum should be 
kept in the damping water, as this helps to prevent scratches 
appearing on the transfers. An old dabber is better than a new 
one ; but to get a new one into condition quickly, work it about 
over a coarse-grained stone along with a little thin black ink, 
lifting it off the rough surface straight up. Then with a lighted 
taper singe off the short hairs from the surface and repeat the 
operation, when it will be ready for use. After a little experi¬ 
ence a good many perfect trq^nsfers may b* taken in the time 
that would be required to pull one from a copper or steel plate. 

When the transfers have all been taken, charge the engrav¬ 
ing with ink, using the dabber, and dust it over with resin. 
Then gum an impression of the work over the face of the stone 
for the purpose of protecting the work, and also to serve as a ready 
means of identifying it. The impression s'hould first be damp¬ 
ened to prevent air blisters, which often cause serious injury to 
lithographic work. 

Photo-litho Transfers. —Photo-litho transfers are made by 
exposing the special gelatinous light-sensitive transfer paper to 
the action of light, under a strong, dense negative. After the,ex- 
posure has been made, the print is taken from the frame<-(in the 
dark room) and charged with a very thin film of transfer ink. 
This is usually done by rolling the face of the print all over with 
a printer’s ink roller (a small composition one). . Then, after 
having received a thin uniform film of the transfer ink, it is put 
into cold water to soak. The gelatine which has not been acted 
upon by light will at once begin to absorb' water, and will 
gradually lessen its hold of the ink ; but on the parts where the 
condition^ have been altered by the action of light, the water 
will have no effect and the ink will retain its hold. 

When the transfer has had Sufficient soaking, it is laid upon 
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a glass or stone slab, and the face is rubbed all over with 
wetted egtton wool. It wdll then be found jRat the i^k will come 
away,easily from all parts excejit where, it is hold by the work. 
It will now he readily understood that if the negative were thin 
and weak, allowing the light to penetrate, even though only a, 
little, great diflicult^ would be experienced in obtaining a satis¬ 
factory result. 



CHAPTEB VIII. 

PATcSniNa OE IMPOSITION OK'THE TRANSFBBS. 

Introductory. —Having obtained the necessary number of 
transfers, the next proceeding is to place them in position upon 
a specially mled-off sheet of the paper upon which the work is 
to be printed, a process known as patching. Owing to the mul¬ 
tifarious nature of lithographic vrork generally, it is quite impos¬ 
sible in a book such as this to give anything more than a few 
brief hints in connection with this part of lithography. The 
patcher must be guided, to a very large extent, by the require¬ 
ments of the particular work in hand, and by his natural 
common sense. There are a few rules, however, which are ap¬ 
plicable to nearly all classes of work, such as the following; (1) 
Make certain that the size of sheet is correct before commenc¬ 
ing to space it out; (2) make the proper allowance for 
gripping, i.e. leave a sufficient portion oLthe sheet, not to be 
printed on, for the machine to catch hold of; (3) make sure 
that the sheet is square; (4) mark the position and cutting 
lines which enable the printer to obtain at once the correct 
position of the work on the sheet without trouble, and which 
will also indicate to the cutter the exact places at w^ich to cut 
the work; (5) mark off the position for the " point ” dots' for the 
folding machine, and for labels to be cut with a die; (6) at¬ 
tend to the correct imposition of the pages. All these rules 
call for more or less consideration at the proper time. 

Qripper Allowance. —With letter headings, memorandum 
forms, catalogues, and other classes of book work, gripper ,^room 
does not require to be considered, as the work, does oot come 
near to the edge of the paper ; but in labels and many other 
classes of work, where a tint very often extends to the cutting 
L line, an extra margin for gripper must be allowed for. 

Testing the Lay-out Sheet. —Having secured a sheet of 
the paper upon which the work is about to be printed, measure 
it carefully in order to see whether it is the'correot size, as the 
differeut'reams sometimes vary considerably. If the work has 
been sft up to an extra large sheet, the necessity sometimes 
arises^for doing it all over again when the printer comes to a lot 
that has been out a little unibr the standard size. It is safer, 
( 66 ) 
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therefore, to make the lay-out sheet, as it is oalled, slightly 
under th^ ordered size. If the nature of tife work j^eo^ssitates 
an ejjfra allowance for grippe#, then rule off a line with a 
HHH pencil lengthwise, not less than a quarter of an inch 
from the^-edge of the paper, and divide up the remainder of the^ 
sheet to suit the wo7k, not forgetting to take the cutting into 
account. 

As paper from the ream cannot be depended upon for 
squareness any more tha,n for being correct in‘size, a set- 
sauare * must be laid exactly to a line drawn along the gripper 
euge of the sheet (the actual edge is often curved), and an up¬ 
right line drawn either in the centre or at the side-lay end (me 
right-hand side), after which the sheet may be divided and ruled 
off the short way of the paper. 

Imposition of the Pages. —If the sheet about to be 
ruled is for a booklet, or for a sixteen-page section of a book, it 
would moan that the whole of the sixteen pages would he 
printed together upon one side of the paper; after which it 
would be turned and the same matter printed on the reverse 
side, making two complete sets of sixteen pages each, or thirty- 
two pages in all. To find the correct imposition of the pages, it 
will be necessary to fold a sheet of the paper and page-numher 
or folio it. The leaves, however, must not be cut separate, but 
only at the corners Ui permit of marking on the folio numbers. 
The sheet, as we have already seen, contains thirty-two pages; 
so it must be cut in half. Lay one halt upon the bench as in 
the first diagram of Fig. 25, and fold it over as in dia. 2. Then 
fold a second time as in dia. 3, and a third time as shown in 
dia. 4. 

If we now look at the folded sheet as it lies upon the bench, 
it will be seen that the page next to the bench has not been 
moved during the process of folding; and if we examine it still 
more closely, we shall find that all four corners of the sheet 
have been brought together. The page lying next to the bench 
constitutes the first page of the booklet or section. The four 
open ooi»ers shciuld always be at the front whether it is to be 
a sixteen or a thirty-two page section. If a thirty-two page • 
section is wanted, an important alteration takes place in 
folding, commencing at the third fold. Instead of the right- 
hand end of the sheet J (see dia. 3) being brought over to fold 
on top of “, it is folded underneath so that JJ is on top of J 
(see dia. 5). Thdhe remains one more fold to convert this 

1A lithographer need never be in want of a good set-square, as a reliable 
one may be made by simply folding a sheet of paper in half, and then 
folding it again to quarter size, bringing^the first two folded ed!ges fixaotly 
together. The folded edges represent the Square. 
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rom sixteen to tl^irty-two pages. ThivS is done by bringing 
lown fc^-ie 'uop to mt^et tbe bottpm, ))ut the fold must be made 
!xactlya8 the last one, i.e. the top portion folded undeineath 
he bottom, not on top (see dial 6), With these two latter 
'olds, a praetical folder would tui'n over ,the sheet each time, 
uid then fold as directed for sixteen jiages. 

The Margins. —The margins of a book ai’e generally decided 
upon either by the author or the publisher ; but this is not always 



Pig. 25.—Folding a Sheet to find Imposition of Pages. 

the case, especially when the work is to ho lithographed; for 
this usually means that the hook is not an ordinary one, and 
that many of its pages are of an irregular character, and are 
made up of diverse drawings and designs, interspersed here and 
there with type matter. Be this as it may, the margins must 
be deei^ed upon by some one, and therefore all interested in the 
get-up of the work ought to know something about them. 

The first thing to consi,der, in deciding this point, is^ the 
general character of the contents ; whether, for instance, it is ol 
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a business nature, such as a catalogue, or whether it is a work 
of art or,similar work especially designetJ* to adorij tlje book¬ 
shelf., In the first case, the nature of the matter might not lend 
itself to much arti.stic display on the part of the patcher—the 
whole feeling would bo rather one of severity—but a great deal, 
more scope might be allowed for individual taste in the latter 
case. Whatever be the nature of the work, a liberal margin 
always looks better than a scrimped one. Then it should be 
noticed that the margins art the back eiiges should always be less 
tl^n those at the fore edges; otherwise the book has the ap¬ 
pearance of having been cut down. The accompanying sketcjies 
(Fig. 26) will servo to illustrate what is meant.' 

As regards the top and bottom ('.dges, it is always better to 
keep the work a little high ; for when it is put exactly in the 
centre, it has the appearance of being lower than it really is. 

The size of a crown octavo book, after being trimmed, is 




Fi({. 2fi.—Diagrams showing Margins. 

about V J in., x 4)’ in. J in. having been trimmed from the foot, 

^ in. from the top, and | in. from the fons edge. The general 
width of margin allowt^d on a hook of this size is about 4 in. 
at tbo bottom and fore edges, and three-fourths of this—or 
whatever .space may have been decided upon for the fore edge- 
may be allowed for the top and back edges, after the trimming 
has beeg allowed for. 

There is yet another important point to be observed when 
type is being dealWwith (especially by the lithographer, because 
he is not nearly so well up in bookwork as th(! letterpress com- , 
positor), that is, the correct position of a portion of a page which 
either begins a new chapter, or is the finish of the previous one. 
In the first instance a literal top margin (often called a sink) is 
allowed—say one-fourth of the page—and in the lattei* case the 
work is kept up to its usual place at the top, even thougji there 
may be only a few lines of it altogether, the rest of the p^e be¬ 
ing left blank. 
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Stickinj; dowr the Transfers. —An adhesive suitable for 
sticking down the transfers may be made from flour paste and a 
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little glycerine or syrup, but,*reaole (black molasses) should be 
avoided. A strong adhesive for stout transfer paper may be- 


Fia. 27 .—Plan of 16 pp. Booklet or Section, with the Margins and Allowance 
for Trimming. 
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made by mixing together two parts flour jaste and one part 
syrup, and then driving out the bulk of the*moisture<by heating. 
Whatever is used for this purpose should be of a more or less 
hygrosoopio nature, so that it will readily release its hold on the 
application of moistjire during transferring. Care should bet 
taken that only a sufficient quantity is used to enable the trans¬ 
fer to stick ; and every effort should be made to apply it to places 
where it is not likely to soak through and injure jhe work on 
the face of the transfer. The hands slfould he washec^ clean be¬ 
fore commencing to patch up transfers; and these should be 
handled so as not to receive a greasy impression from the fingers. 

The Key Sheet. —Tf the work in hand is a sheet full of 
coloured labels, coloured book illustrations, tickets, 8r such-like, 
having more than one colour, a key sheet must first he made up. 
On coloured work containing an outline, the key is generally 
printed as one of the working,s, but when the design does not 
contain an outline, the same temporary outline key as used by 
the artist tor offsets must be employed herel The transfers are 
fixed in position on the sheet, but on no account must the register 
marks round the work be cut off. This is now transferred in 
position to suit the machine, and after being prepared, an im¬ 
pression is taken from it upon a special sheet, which is called the 
key sheet. The work is then charged with ink, dusted over with 
resin, and gummed,Vhen it is laifi aside until the machine is 
ready to take jt up. 

A good, flat, unstretchable key sheet is made hy 'cutting a 
piece of No. 5 gauge ziitb to the size of the job in hand, and 
gumming a clean sheet of the paper upon either side. When 
the paper has dried, a,permanent key sheet to suit two different 
jobs will be tbe result. Ordinary gum arahic solution may be 
used for this purpose, which allows of the paper being easily re¬ 
moved by soaking if the zinc should be required at some future 
time for other work. Before taking the impression on this key 
sheet, pull one or two impressions on plain paper to make cer¬ 
tain that the impression on the zinc-covered sheet will be a per¬ 
fect or#:; when it should he dusted over with French chalk in 
order to dry the ink. A small portion is now cut from the centre 
of each of the register marks on the transfer, and the transfer is 
then stuck in position on the key sheet, so that the register 
marks on the transfer fall dead upon those on the key sheet. 
Of course, transparent transfer paper may be used for this pur¬ 
pose, and the register marks will not be required ; bu^ the same 
quality of impression cannot be obtained upon this paper as upon 
a semi-moist, opaque transfer paper. All the colours ate stuck- 
up to the same key, after which it may be put away ui^til the 
same job comes on again. ' 
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Treatment of Small Patches. —Where a considerable 
number, of fmall patches from copper and steel plate engravings 
are required to make up a page 6r design, it is better to mark oft’ 
the work on a sheet of transfer paper, and stick down the patches 
.directly on to this, especially if the work is to be transferred to 
a damp stone. Owing to the necessarily limited amount of ad¬ 
hesive material in the transfer paper composition, it will be 
readily understood that a very narrow strip of the paper, such as 
a transfer containing a line of small lettering, would not stand 
the best chance of adhering to a damp stone during the first rqp 
through the press under pressure ; but if the patches are stuck 
down on a sheet of good adhesive stone-to-stone transfer paper, 
there will bt- very little risk of anything going wrong in this di¬ 
rection. If a copy of the work already exists, it is a simple 
matter to place a piece of transparent transfer paper over it, 
sticking it down at the corners, and then, without any ruling 
off whatever, to stick the patches on in position. The whole 
may then be separated from the copy and placed in position on 
the lay-out sheet. 



CKAI’n-lR IX. 


HAND AND POWER TRaTjSEEHRTNG ?iND I'lilNTTNG J-BESSES. 

• 

Mechanism of the Transferring Press. —The tiansfei^-ing 
press (Fig. 28) is a machine of very simple conBtruct.ion. It con¬ 
sists of an oblong iron framework standing aboulf 3 ft. high. 
Above this, near to the centi'e, is a strong cross-head, from 



Fla. *iH.—The Tiunsferrinfi treys. 


which is .suspended a screw for raising and lowering the 
scraper-box. Keating upon rails, which run along either 
side at the top of the framework, is the stone cartlage; and 
immediately below this, directly under the scraper-box, there is 
a plain friction roller or cylinder, which may he driven by 
either hand or power. When th/^ carriage containing the stone 

( 73 ) 
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(or iron bed-plate, jf zinc or aluminium is in use) is ipushed 
under the sfcraper-boSt, a long lever is pulled down so ae to raise 
the friction roller by means of cams (Fig. 29), and so jam the 
carriage and stone firmly agaidst the scraper, which, of 
course, must first be adjusted by means (jf the screw' tO' suit 
the thickness of the particular stone in A 
use at the moment. .If the roller is then / \ 
made to revojve by turning the handle (if 
it is a hand,-press) or putting on the powhr, 
the carriage will be driven through under 
pressure, by which means transfemng is 
carried out or impressions are taken. The 
stone, howcher, does not come into direct 
contact with the scraper, as a sheet of 
leather, card, or metal, called a tyvipan,^ 
and two or three sheets of paper intervene. 

The Broadway Press. —There is 
another style of prdss called the broad- 
way press. It is similar to the ordinary 
press, but the stone or plate passesthrough 
the broad way instead of lengthwise. By 
this means the work is transferred in the 
same direction as the sheet is printed on 
the machine, which makes ^t easier to 
obtain good register. It should not he 
made in larger sizes than quad demy, as 
it requires much more power to driile 
than the same, size running lengthwise 
would do. 


Eio. 29.—The Cain-Tjever Action. 



The Top-lever Press. —This type of press ‘(Fig. 3fc) is of 
continental origin, and is more modern than those already re¬ 
ferred to. Instead ■ of the friction roller being raised, in this 
case it is the scraper that is lowered. It is claimed that the 
pressure is very elastic and yielding, thereby lessening the risk 
of breakage, and it requires less labour to pull it through. 

Tympans. —The tympan in most general use on small and 
medium-sized presses is made of leather. This is perhaps best 
where a general class of work is'done, but if metal is preferred, zinc 

^ Th# tympan is intended to pro^ct the transfer from damage when pass¬ 
ing through the pres.s under pressure. 
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should be selected. On the large transferring press tinned steel 

• should ho u^ed. For 

Fra. ;J0.-Top-lever liand-presH, ^ gripper ai- 

r a n g e m e n t, and 

hinged at the hack of th(^ carriage. The front end may then he 
attached to ropers carried over ]>uIloys fixed to the ceiling, with 



Fio. ;5!.--l''unuval ])oublo-lev^ J’ower TianKferrinj' Fress^ 

weights dropping over the back qf the press for, the purpose 
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of pulling up the tampan as the carriage is being driven for¬ 
ward. j * • • 

Scrapers. —The. scraper is usually of boxwood planed V 
shape, and afterwards trued to tho stone and nicety rounded. 
When in use with a metal tympan, it should have a ‘strip of 
leather stretched tightly along the face an*d tacked with very 
small tacks at either end. There is no reason, however, why a 
acrajjor should be of wood at all; an iron one (Fig. 32) answers the 
purpose admirably, especially in the la»’gc sizes. A casting may 
be made fl’om a wooden one, and slot holes afterwards sunk to 
allow the scraper-box screws to fit in as supports. The edge 
which comes into contact with the tympan must he carefully 
trued to a ^raight-edge, and then very nicely rounded with a 
fine file and emery cloth. Two layers of good chrome leather 
are then fixed over the lace by means of small holts at intervals 
which go right through the iron, and are fastened with a nut on 
the other side, thus holding the leather in position. A scraper 
treated this way can, unlike a wooden one, be relied upon for 


inff. 
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months at a time, without any further attention, except the usual 
application of tallow or hlacklead for lubricating purposes. 

Need of Uniform Pressure. —While it is neeessij.ry to 
bestow considerable attention and care upon the face of the 
scraper, it is also important to give some heed to the back or 
top as well. Gertain presses become known as stoua-hreakers. 
Woik cannot be properly transferred in them without resorting 
to enormous pressure, although the bedding may have received 
every attention. The trouble is due to the top of the scraper 
box being untrue. For instance, if it were slightly con-wax, and 
the top of the semper were also slightly convex, it is not difficult 
to imagine the tremendous pi-essure that would'be required before 
.the transfers along either side of the stone could receive the 
necessary amount of pressure to enable them to transfer pro¬ 
perly, especially when we remember that the all-over pressure 
is applied from one centi'al screw which comes into direct con¬ 
tact with ‘the high parts of the scraper-box and scraper. After 
all, it is. not very great pressure that is required so much as 
uniform pressure, as may be easily demonstrated by damping a 
clean stone, laying down th# transfer, and rubbing it lightly 
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on the back with the handle of a pocket knife, a bone folder, or 
even the thumb nail. By damping and s4>eating ,the^ rubbing 
a few times, the impression will be transferred. 

Adapting the Scraper to the Scraper-box.— The top of the 
scrapeAbox, of course, is a diilieult place to get at, and therefore 
cannot be easily put right; so the scraper must be made to suit 
it. Take a little red ink on a brush and paint the inside top of the 
box right along ; then insert the acraiier and apply pressure by 
pulling down the lever (in top of th^ stone in the usual way. 
Jlow take out the scraper and examine it. If the red ink has 
marked it only in parts, these parts must be planed, and^ the 



process repeated until it takes the red ink equally all along. If 
the sotaper is.ftn ironoiio it must he filed. 

Bed of the Press and Packing.— The bed of the press, 
which is always t)f wood on the top side, must receive periodi¬ 
cal attention. It should be tested with the straight-edge hotii 
lengthwise and across, and if necessary planed level. The iron 
straps underneath must also be examined from time to time, 
and worn ones removed before they give way. One ply of cork 
bedding, covered with a sheet of stout zinc, is then all that is 
necessary to complete the outfit, with the exception c^' a board 
(Big. 33) which is required to bring up the thickness^ of thin 
stones. It is a great mistake to^ack up thin stones with a lot 
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of soft bedding, and a solid wooden board is'also bad, as it is 
impossible to preve»{ warping. A much better plan is to have 
a boarij of* spars only. These should be about 3 in. jrroad 
by 1 in. thick, with in. between, which will consider¬ 

ably minimize any risk from breakage. The cork bedding and 
zinc must be placed on top of this. • 

Cleanliness Essential. —A transferring press should not be 
used as a cleaning-up bench, a.s is too often the case; for with 
such use it it quite impossible to present gum, acid, resin, etc., 
from gettisg about it, whtch will sooner or later cause trouble 
by spoiling work. It should be kept scrupulously clean and 
well oiled. The packing used for untrue stones should not be 
too thick, l^ut should be nicely tapered and without sudden 
drops. If the paper used is of the thick wrapper variety, the 
edges should be first feathered by tearing. 



CHAPTBE X. 

TRANSFEERlMt}. 

A Fascinating: Art. —We have now arrived at what may 
be described as the most fascinating branch of the art, namely, 
the laying down of the transfers on a prepared stone or on a 
zinc or aluminium plate, and thereafter chemically treating the 
surface so as to enable the work to be printed upon paper, 
cloth, or tinplate by means of one of the various makes of litho¬ 
graphic printing machines. 

Importance of Cleanliness. —As in everything else litho¬ 
graphic, cleanliness may be said to be of first importance, but 
there is perhaps a greater necessity for the observance of the 
rule at this stage of the work than at almost any other. A 
clean bench and press; clean cloths and sponges; clean 
water; a clean stone or plate ; clean hands and clean transfers; 
all these are simpl' and effectivi? aids to good work. Dirt, 
carelessness, ^ind disorder cause trouble, needless labour, and 
vexation. There are other aids at the disposal of the trans¬ 
ferrer, but they are more or less of a chemical nature, and may 
turn out to be hindrances of a serious kind, if not used with 
care alid forethought. • 

General Considerations in Transferring. —Many con¬ 
siderations must be taken into account previous to laying down 
the transfers, such as the simplest and best method of treating 
the stone to suit the particular class of transfer on hand; the 
quantity of damp that will be required to ensure the particular 
transfer paper sticking with the first pull through the press under 
pressure; wheJher the stone should be treated with alum solu¬ 
tion, and if so, what is likely to be the effect of such treatment 
upon the class of transfer about to be transferred ; and whether 
it would be better to use a medium or a heavy pressure for the* 
first pull through. All of these things, and more, will flash 
through the mind of a thoughtful man before taking any decided 
step, and he will soon learn from experience that to get the best 
results from the various classes of transfers he will require to 
alter or modify the treatment as occasion demands. * 

The Transferring Process^in Outline. —The stages of 

(79) _ 
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the transferring process are set out in order here before the de¬ 
tails of pact are expluined. They are as follows:— 

1. Treatment of stone with alum, bicarbonate of soda,.nitric 
acid solution, or pumice powder, f 

2. Damping the stone or plate, or damping the transfers be¬ 
tween damp sheets. 

3. Laying down the dry transfers on the damp stone or 
plate, or the damp transfers on ttie dry stone or plate. 

4. Passing the transtiers throughithe press under pressure 
and damping them at intervals. 

5. Soaking oil the trausl'ers. 

6. Drying the stone or ])late. 

7. (i untming the stone or plate. 

8. Washing out the transfer (aluminium only) with turps 
and dovelo])ing it in asphaltum. Wash off with thin gum. 

9. Charging tlie transfer with ink. 

10. Dusting with acid resist (resin and French chalk). 

11. Cleaning aviay the dirt (commonly called cleaning-up). 

12. First etch with nitric-gum solution (weak). 

13. Wash off and fan dry. 

14. Gum-up (good coat) and fan di-y. 

10. Be-gum (very thinly) and fan dry. 

16. Washing out transfer with turps on top of dry gum. 

Wipe dry. i \ 

17. Developing transfer in asphaltum. NYash off with 
thin gum. 

18. Bolling up with black ink roller very sparingly charged 
with thin ink. 

19. Dusting with acid resist (resin and French chalk), 

20. Second etch with nitric-gum solution (stronger). 

21. Washing off solution and fanning dry. 

22. Pinal gumming. Again fan dry. 

Treatment of Stones with Alum Solution. —A prepared 
lithographic stone, as we have already stated, is highly sensitive 
to the action of fatty acid.s, hut it may be made even more so 
by treating the polished surface with a weak s lution oii alum,* 
with or without the addition of nitric acid. This treatment will 
not only make the surface more sensitive, but'it will thoioughly 
»cleanse it of any trace of deleterious matter that may have 
happened to get upon it, which, of course, is the ideal condi- 

' Dis.so]vc If 07.. alum in 80 on, water, and add f oV. nitric acid. For use 
add two p.a%ts of this to si.\tcen parts of water. After settinf? the pressure, 
(food the stone with the solution, usin^ the transferrinp cloth for the purpose, 
and then •wash with plenty of pure water. Leave only sufficient damp to 
ensure the transfers sticking with the first pull through the press under 
pressure. 
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tion for all litho printing surfaces previous tj laying down the 
transfers. . 

A atone treated with alum, however, is not a suitable surface 
for all classes of transfers; tut for transfer iinpres.sions from 
stone or tnetal plates which contain very fine work, and which 
must of necessity carry only a very limited amount of fatty acid 
in the ink, and also for verv fine lithographic writings, and for. 
transfers which have been kept for a considerable tijie, nothing 
dan be better, provided the transferrtr is prepared ^to carry 
oui the subsequent operations required by this treatment. To 
transfer a crayon drawing done on grained transfer paper, haw- 
ever, or a litho-drawing transfer containing heavy lettering and 
masses of soluble writing ink, to a stone treated in tlfts manner 
would probably prove fatal, no matter what the subsequent 
treatment might be. 

Effect of Alum Treatment. —When a lithographic stone 
is treated with alum solution, an adherent ci'vstalline film, 
soluble in acids such as nitric and hydrochforic, but insoluble 
in water, is at once formed upon its surface. This film is 
highly sensitive to the action of fatty acids, and it may be 
readily understood that if a transfer containing ink that will not 
dissolve in water, such as re-transfers from stone, zinc, or alu¬ 
minium, copperplate, stone-engraving, and type transfers, is 
transferred to this serlfitive surface,*the woi'k must necessarily 
take a very fi^m hold, and that the ink cannot be dissolved 
during the damping and soaking-olT of the transfer paper. But 
if, on the other hand, the’transfer is one that has been drawn 
with lithographic crayon or lithographic writing ink, both of 
which pre very soluble in water, owing to the large proportion 
of soap they contain, there would be a considerable risk of these 
dissolving out during the damping and .soaking process, with the 
probable result that wherever the dissolved ink had made its 
way to, there it would remain permanently. This dissolving 
Wit of the ink would, of course, take place just the same had the 
•stone not been sensitized with alum, but the dissolved matter 
would in "that case not be likely to take hold owing to the desen¬ 
sitizing effect which the transfer paper composition has upon the 
raw stone. 

. Warm Stones. —A stone is sometimes warmed by placing 
it in front of a fire or in a chest or oven heated by steam, the 
object being to make it more sensitive to hard plate transfer 
inks and fine litho writings. If this is done, the transfer must 
be dampened between sheets of damp blotting-paper, so that it 
will adhere to the dry, warm surface. The method iS now 
somewhat antiquated, and necessitates not only the heatisg of 
the stone but also the cooling of it* with the risk of cracking 
G 
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during either process. It involves a considerable loss of time, 
which ,’s a'handioaj) to the trade generally, and the young litho¬ 
grapher should make every effort to attain the desired reault by 
quicker and safer methods. 

Other Methods of Preparing a Stone. —There ire other 
methods of preparing a stone previous to laying down the 
transfer, but these are adopted more for the purpose of ensuring 
thorough cleanliness of the surface, or for slightly roughening it 
with a view to minimizing the risk of the ink spreading with 
such transfers as copperplate or stone engravings, or litho 
writings, drawings, etc., which appear to contain too much ink, 
than for the purpose of increasing its sensitiveness, as is the 
case with"alum. For cleaning the stone, a solution of bicar¬ 
bonate of soda may be used in the proportion of one teaspoon¬ 
ful to half a pint of water ; or it may l)e sprinkled over with 
dry, crisp pumice powder and scoured with a felt pad or ball oi 
clean paper, and dusted off with cotton wool. This method not 
only cleans the surface but also slightly roughens it. Another 
method, which gives a still rougher’ surface and holds the damq 
well, and is useful when transferring a large sheet of copper¬ 
plate transfers, is to wash over the stone with dilute nitric acid. 
The acid should be of such a sti’ength as to effervesce slightlj 
when applied to a dry part. It should be applied by ooramenc 
ing at one end and going regularly over it until the other end if 
reached, but taking a fresh dip of the solution for each fe’vs 
strokes of the cloth or sportge. 

Testing the Scraper. —When the stone has been set ir 
position on the bed of the transferring press, and befon 
treating it by any of the above methods, it should be ooverec 
over with a sheet of pajjer, and the scraper—it it is a woodet 
one—tested. This is done by placing seve]'al short strips o 
paper at intervals across the stone, and the scraper on top o: 
these, and then trying the strips by pulling. The loose ones 
indicate hollows which must be removed by rubbing down th( 
high parts on coarse sand-paper. Another way, which wil 
saveothe trouble of taking out the .scraper if it happens to b( 
even, is to mark the sheet, after adjusting the pressure, with i 
black Cont6 crayon or piece of charcoal, from edge to edge o 
' the stone. Then lay another sheet on top and run through thi 
press under pressure. If the lines have offsetted uniformly, th 
scraper is all right. 

Adjusting the Pressure. —Two or three clean sheets shouh 
now be placed next to the stone, and on the top of these a loos 
sheet of zinc (No. 7 or 8 gauge). The tympan is then brough 
down, the carriage pushed under the scraper, and the pressur 
adjusted. If it is necessary to use packing at one or other en( 
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of the stone, it should be done with great judgment. To pre¬ 
vent a sudden drop in the pressure, each pfy of paper, ^f it is 
thick, ehould have the edge torn (feathered), not cut, so that the 
whole will form a gradual tafier beginning with three, four, or 
more pliSs, and termmating about the centre of the stone with 
one ply. 

Transferring the Work to the Printing Stone. —The 

stone having been sensitized with alum, cleaned ^with bicar¬ 
bonate of soda solution, Ribbed over evith pumice powder, or 
roughened with dilute nitric acid, according to the nature of the 
transfer in hand, it must then be washed with plenty of pure 
water, after which the damp is reduced by wiping with a cloth 
and wringing the cloth until only enough moisture is left to enable 
the transfer paper to stick to it with the first run through under 
pressure. The running through is then continued for a number 
of tiine.s, aftei' which the back of the transfer paper is dampened. 
The dam])ing and running through are repeated several times— 
care being taken not to prolong the process unnecessarily—until 
the work begins to show through the paper; or, in other w'ords, 
until the paper begins to turn transparent by reason of the 
water going through it. Then apply hot water, or hot water 
and gum, if the transfers have been drawn in ink which is 
soluble in water (lithographic crayon or writing ink). 

Preparing the SVine for Oesdnsitizing. —Having soaked 
off the transfer’ paper and washed the stone clean, it must be 
fanned until all traces of damp—not merely surface w'ater— 
have disappeared, which will occupy only a few minutes, owing 
to ihe slight heat created by the application of the hot water. 
When {his has been d^ne, the stone (or metal plate) must be 
put through a process of etching wuth suitable diluted acids as an 
aid to the action of the gum arabic solution, which is the chief 
desensitizing agent used in lithography ; but the work must first 
be protected. It should be clearly understood here that it is 
not the work that requires to be etched, but all the other parts 
of the stone or plate which do not contain work. This cannot 
be donef withorfu cari-ying the acids over the entire surface; 
hence the necessity for putting the work in a condition to with¬ 
stand them by treatment with an acid resist. 

Acid Resists. —The best acid resist is, without a doubt, fine 
flour resin ; but as there is not enough ink upon the transfer to 
hold the necessary^ amount of resin, this must be augmented 
by a fresh supply. This is a very important stage of the process, 
and is usually the making or the marring of the jot. The 
work may be charged with an additional supply of ink*by first 
gumming over the stone or plate with fresh, clean, gum Arabic 
solution ; then fanning it dry, wasHing it off again, and rolling 
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it over with a blacij ink roller until the work is fully charged. 
It maytalscn he done by rubbing it up with a pad of soft cotton cloth 
(such as used for covering foreign beef and mutton) sparingly 
charged with thin black ink in conjunction with gum arable 
solution ; or by a combination of the two processes—first’ rubbing- 
up and then rolling. The work will then be in a condition to 
absorb a sufficient quantity of the fine powdered resin, which 
will form a protective film to it while the rest of the surface is 
being etched and preparod to receive the gum arable solution. 
This gum solution will combine with the stone and form a iviw 
compound capable of attracting moisture and opposing a moder¬ 
ately grea.sy printing ink, while the actual work will attract the 
printing ibk and oppose the moisture. 

The Inking-in Process. —The action of gum arable solution 
upon the newly transferred work and surface is a very mild one, 
and it is difficult to see how the early stages of preparation could 
he carried on were it otherwise. This weakness, however, in 
the later stages (the final gumming) has been one of the draw¬ 
backs to the trade ever since it was established over one 
hundred years ago ; but a remedy has been found which will be 
described in the following chapter. Upon a r<tone that has been 
treated with alum, gum arabic has very little action at all until 
the crystalline film has been removed at a later stage by dilute 
nitric acid (the first etch). "Now it will not be difficult to under¬ 
stand that if the inking-in process is attempted,by rolling over 
the stone, with a black-ink roller while it is in such a glazed, 
sensitive condition, the edges of the-work, which are the first 
places to repel the damping water and become drv, will take 
^ease from the roller, and in a few niiiiutes hold it so fk’in that 
it really becomes part of the work itself and cannot afterwards 
be got rid of. This is the reason why the use of alum is so 
often condemned by those who have failed to employ it success¬ 
fully and have not made a study of the subject. 

Now suppose that the work which is to be transferred is a 
large sheet of transfers from various sources, say transfers from 
grained stones, fine air-brush work, engraved headings, etc., 
which would contain all the gradations possible to get by the 
lithographic process, and that it is transferred to a stone that 
has not been chemically treated with alum, and the work then 
charged with ink by rolling after the usual gumming. It would 
soon become apparent, owing to the weak nature of the transfer 
ink, that to retain the very finest work on the stone, it would 
be necessary to use thin ink on the roller; and this in turn 
would >oause the heavy three-quarter tints to become clogged. 
On tlie other hand, if the ink is worked stiff and spare for the 
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sake of keeping the work on these heavy parts (jpen, then it will be 
at the expense of the fine work, which will disappeardiltogether. 

A Better Method of Inking'-in. —The combined method 
of inking-in the work will ^ive much better results, and is 
carried (fet, as already explained, by first rubbing-up the work 
and afterwards rolling it up. The treatment is as follows. 
After adjusting the pressure, the stone is washed with clean 
water only, and the quantity of water is then reduced until only 
enough is left to enable lire paper to»,stick with tfie first run 
through under pressure, or the transfers may be dampened 
between damp sheets until sufficiently adhesive, and then laid 
down on the dry stone, after which the tran.sferring is carried 
out in the usual manner. The stone is afterwards gummed 
over with fresh, clean gum, and the work charged with ink by 
rubhing-up with a pad of soft cotton cloth and thin black ink, 
into which some transfer ink has been mixed. Eub-up the 
work with the right hand, and follow this up occasionally with 
the gum sporrge contained in the left hand.’ When the work 
has been fully charged, all superfluous gum should be wiped oflj 
and the stone should he laid aside until, if possible, the follow¬ 
ing day. By the laying aside of the stone for several hours, the 
work benefits in a two-fold manner. In the first place, the 
transfer has received a fresh supply of greasy ink, of which it 
makes use during thj interval by attacking the stone and ob¬ 
taining a firmer hold. The gum solution does the same thing 
on the parts not taken possession of by the transfer, so that the 
work is in a much better condition to withstand the rolling 
which it afterwards receives, because the finest tints will have 
taken firm hold of the stone, and the three-quarter tints are 
not so liable to become clogged. 

The First Etch. —The gum must then be washed off, and 
the work rolled-up with a black-ink roller containing a moderate 
supply of ink of medium consistency, after which it is dusted 
with fine flour resin, cleaned-up, and then etched with nitric-gum 
solution of sufficient strength to effervesce slightly when applied 
to a dry*conier ftf the stone. An etching solution should do its 
own work. Do not attempt to assist it by rubbing parts of the 
work with the sponge. After it has been allowed to act for a 
few minutes wash it off, dry the stone, and give it a coat of gum, 
which must then be fanned dry. The object of etching a stone 
with nitric-gum solution, as already explained, is to assist the 
action of the gum coating which it afterwards receives. This it 
does by breaking or roughening the surface and making*it more 
absorbent. The first etch, which is a mild one, cannot tdo this 
properly, but its action is sufficient to allow the transferre^to re- 
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charge the work ^with a fii-mer resist and prepare it for the 
second and strongM- etch. 

The Second Etch. —Thi.s second or stronger etch should 
have the effect of roughening or chemically graining the surface 
and putting it into the best ])ossible condition to receive the final 
coating of gum. It should be about half as sttong again as the 
first etch, but it should not effervesce with a rush when applied to 
the stone. _ Before this can be applied it will be necessary to 
protect the work further, and here again different methods ob¬ 
tain. it is the custom with some transferrers to roll-up ^hc 
work again on top of the existing ink and resin with a little thin ink 
on the roller. The work is then dusted a second time with the 
acid resist and the stronger etch applied. This method is cer¬ 
tainly a quick one, and the two layers of ink and resin form a 
very strong, acid-resisting film, which allows of a free a])plication 
of the etching solution. 

Defects of the Above Method. —After the second etch 
the stone should be washed clean, and then fanned dry and 
gummed over with fresh, clean gum arabic solution. Then alter 
drying, it is the general practice to lay it aside until the machine 
is ready to take it up, which may occur within an hour, or it may 
be several days. It must stand to reason, then, that by adding 
another film of ink and resin to the original one, every line and 
dot must have been appreciably thickened»(broadened as well as 
heightened), and that the stone’s surface has bp,en encroached 
upon at these parts, so that it cannot be acted upon by the etch¬ 
ing solution. These, too, are the parts which are most in need 
of the treatment. Then, again, if the stone has been laid aside 
for a few days in this condition, even though the machineman 
may get a satisfaetoiy proof passed, a mysterious thickening of 
the work soon begins to manifest itself, causing the machineman 
to use undesirable methods to keep the work sharp. The 
eventual result may be that the printing turns out badly, or that 
the transfer has to be put on again. 

The Great Principle of Transferring. —The great prin¬ 
ciple, then, which the transferrer must ever' keep ir. view if 
good printing is to be done, is: Neveii Lose Sight op the 
Tbue Condition op the Wobk. Have no excuses for work ap¬ 
pearing thick such as “ it is in resin just now, but it will be all 
right when it is washed out ” and so on. Such excuses are at 
best only “ blinds,” and the good workman will avoid making 
use of them. Unless the stone is etched each time right up to 
the actual work, and the gum allowed to take effect, it will be 
quite impossible for it to print properly on the machine; and to 
mak^ matters worse, the consequences are usually laid upon the 
wrong man, namely the printer. 



suMMA^iy. 87 

♦' 

There is also a great drawback to the combined method in the 
timeirequired to carry it out, which is a serion#matter if either the 
custojper or the printing machine is waiting for the work* Both 
of the foregoing methods of •barging the work with ink, then, 
must beJcondemned; the first because it is incapable of produc¬ 
ing the beat results, ^ind the second because it is not in the best 
interests of the trade to adopt any method which cannot be 
carried to a satisfactory tofmination without considerable delay. 

Rubbinj^ and Rolliqj^-up. —Evgry lithograirher, and es¬ 
pecially every transferrer, is aware how easy a matter it is to 
charge delicate work with ink by rubbing-up as compared with 
rolling-up, and it is no uncommon thing to hear a workman I’e- 
mark that his job “ will rub-up all right, but whene'er he puts 
a roller upon it, it goes away This proves that rubhing-up is 
a much more kindly way of treating the work than rolling-up ; 
and keeping in view that our only object during the early stage 
is to increase slightly the quantity of ink on the transfer, so that 
the acid resist (fine powdered resin) may have a little more matter 
to adhere to, it is questionable whether a roller should be used 
at all. 

Summary. —We may now sum up our subject so far as 
follows:— 

1. Transfers containing ink which is insoluble in water, such 
as transfers from stene or metal plates, copperplate, engraved 
stone,, type, and veiy fine litho writings, may be transferred with 
advantage to a stone (cold) treated with alum ; but alum must 
be avoided when the inli used is one which is soluble in water, 
such as a drawing made with lithographic crayon on grained 
transfe)’ paper, or a drawing done on plain transfer paper in 
lithographic writing ibk (except very fine writings). In these 
latter cases a plain polished stone must he used, or one slightly 
roughened with dilute nitric acid (no gum), or rubbed with a felt 
pad and pumice powder. When nitilc acid or pumice powder is 
used, wash well with pure water afterwards. 

2. The work should not be charged with ink by rolling-up 
with a»black Wik roller, hut should be rubbed-up with a soft 
cotton dabber and thin ink, and a gum sponge. 

3. It is quite unnecessary to disturb the ink after rubbihg-up 
by using a roller. 

4. A second film of ink and resin on top of the original film, 
as an extra acid resist, is not conducive to good printing. 

A Detailed Ptactical Description. —Having described the 
means of making a stone more sensitive, or otherwi.se*preparing 
the surface to suit the various kinds of transfers; and having 
also described some of the different methods employed in pre¬ 
paring the work for printing, aad explained the reasons why 
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certain parts of the process should not be adopted, the remaining 
portion of the ohaf ter will be devoted to showing in detail the 
means'of obtaining the best results on a commercial basi^ 

The First Inking. —Having completed the transferring, 
soaked off the transfers, washed and fanned the stone thoroughly 
dry, gum it over with fresh, clean gum. Kow rub down a little 
black ink with extra thin litho varnish until it is quite soft and 
workable; but take care that it is hot merely varnish with a 
little ink in'it. While it^is necessary„that it should be soft and 
workable, it should have a good body of colour. Dip the daub^er 
or pad well into this, and then work it about on a clean part of 
the slab, until all free ink has disappeared. Then proceed to 
rub up thf work with it. Bear in mind that only a very thin, 
uniform film of ink is required on the work; but at the same 
time it must have enough. If the work is rubbed-up unneces¬ 
sarily full, there will be danger of its becoming permanently 
thickened. Now wipe off the inky gum with the damping 
cloth, using, if necessary, a little pure water from the sponge. 
If the stone is a large one,it is better to have two cloths, reserv¬ 
ing a clean one to finish up with. Then tan it dry. 

Applying the Acid Resist. —The work should now be care¬ 
fully examined and compared with the copy. If any parts 
appear to have been missed in rubbing-up, the stone should be 
re-gummed and the parts c.ubbed-up again, and the gum then 
wiped off as before. The transfer should now, be an exact 
facsimile of the original (if from stone or metal plate), just as it 
appeared when charged with transfer ink previous to taking the 
impression. If everything appears to be satisfactory, dust the 
work over with the finest flour resin, and then lightly, oq.top of 
that, with French chalk. A.s the solid 'parts of the work are 
always more liable to be damaged by the acid than the fine 
work, it is better to assist the amalgamation of the resin and the 
ink at this stage by rubbing the parts with the finger. The 
stone may now be washed over with the water sponge, and the 
dirt cleaned away with picker and polishing stone, when it is 
ready to receive the first etch. , . 

Picker and Polishing Stone, —A good picker may be made 
from a small three-cornered file (see No. 7 in Fig. 11, on p. 34), 
ground to a point of medium length. It the point is made too long, 
it is apt to out too deeply into the stone, and it cannot be held 
in proper position ; if it is too short, the shoulders of the point 
are apt to out away work. The picker shofild be held in the 
same manner as a pen, with the hand resting upon a sponge or 
cloth. It should be kept sharp, and only the very surface of 
the stone should be lightly scraped, so as to avoid making cuts 
or holts. The polishing stone is a slip or pencil of Water of 
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Ayr stone, and is used by first wetting the stone with the water 
sponge and then polishing away the dirt while in thij condition. 

Tile First Etch. —The etching solution should cofisist of 
thin gum, with just sufficient nitric acid in it to create a very 
mild effervescence when applied to a corner of the stone. A 
broad brush, a sponi^, or a soft, open cotton cloth may be used 
to apply the solution, hut care must be taken not to rub the 
work, or it may he injured hy the solution undermining it. 
Apply it freely, and allow.it to do its^wn work ; fhen wash it 
olj; fan dry, and gum over with a coat of good, fresh, cfean gum, 
rubbing it with the fiat of the hand while fanning dry. 

Preparation for the Second Etch. —The work is not yet 
in a fit condition to withstand the wear and tear of the printing 
of a long edition, owing to the surface of the stone not having 
been made sufficiently absorbent to benefit to the full extent by 
the mild desen.sitizing action of the gum arahic solution; so it 
must be etched again, but this time with a stronger solution. 
Before this can he done, the stone must be re-gummed with 
thin gum, and then wiped down with a soft, dry cloth—not a 
damp or wet one—until only a very thin, even film is left, 
which must he fanned thoroughly dry. Now wash out the 
work with turps (using a dry cloth and no water) on top of this 
film of dry gum ; and, having wiped away the inky turps, pour 
on some asphaltumsolution,* andodistribute this quickly and 
evenly over the surface with another dry cloth. These cloths 
and bottles should all be kept together in a fire-proof box made 
for the purpose. . 

Up to this point nothing of a watery nature has been used 
duringjthe washing-out process, but it must be used now to 
remove *he asphaltum* from all parts of the stone except the 
work. Thi.s is done by washing the stone over with thin gum, 
and afterwards with pure water, when the work will be dis¬ 
tinctly seen develojred in the protective, acid-i'esisting asphal¬ 
tum film, and it will readily take ink from the blaok-ink roller 
with which it is now rolled-up. 

The*conditian of the inking roller at this stage is an impor¬ 
tant matter. The stone having already been given a liberal etch 
with nitric-gum solution, followed with a coating of gum arabic, 
there can be no fear whatever of any immediate tinting of the 
stone or clogging of the three-quarter tints ; and it will be quite 
unnecessary to risk weakening the fine work hy using stiff ink 
on the roller, besides giving oneself extra labour. Charge the 

^ Dissolve lb. asphaltum powder in | gal. benzolene by standing the 
vessel in hot water (not near a fire); then add ^ gal. turpentine Und 2 oz. 
olive oil or melted tallow, or a little oleic acid. If for use on zinc, (jmit all 
grease, but gold size or terebene may be Aed. 
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roller well with some of the same thin black ink that was used 
for ruhbina-up th^ jtransfer, and then scrape it clean and wash 
the slab, when it will he in the right condition for rolling-jip the 
work. e 

Give the work plenty of firm rolling and it will bi3 all the 
better for it. If everything appears .sati,sfkctory, dust over the 
work with resin and French chalk just as before, not forgetting 
to rub over the .solids lightly with'the finger, and then wash 
away the sftperfluous re^in, etc., witl). the water sponge. If the 
work isMiow examined, it will be found that the addition ^of 
the resin and chalk ba.s made jiractically no difference to its 
appearance. Every line and dot will he found to be clear and 
sharp, anjjl the three-quarter tints just as open as on the proof 
copy ; and the whole, being protected by the asphaltum, the 
ink, and finally the resin and chalk, is in a condition to with¬ 
stand a good etch. 

The Second Etch. —The second etching solution .should be 
somewhat stronger*than the first, but it is a mistake to make it 
too strong. Try it as before on a corner of the stone ; if it ef¬ 
fervesces a little more than the first one, it will be right. 
While the stone is still damp, apply the solution sparingly at 
first, and them liberally, taking great care not to scrub the work. 
Now wash it off, using a soft sponge and pure water, and then 
fan dry. The surface has ijow been roughened, or grained, and 
made ah.sorhent by the action of the etch ; and it is in a much 
better condition to benefit by the desensitizing action of the 
arabie acid contained in the gum soluhon with which the stone 
is now coated. The gum must l)e thoroughly dried before the 
stone is sent to press. ^ 

Etching for High Relief. —It is sometimes considered ne¬ 
cessary, when hand-made or other hard, rough papei'S arc to be 
printed upon, to have the work on stone well in relief of the 
base, SO that it may the better impress itself into the rough 
grain of the sheet. This is obtained by simply repeating the 
process of washing-out, inking, dusting with acid resist, and 
etching as described for the second etch until the desiijid relief 
has been obtained. 

Transferring Autographs to Stone. —What is generally 
termed an autograph transfer is a writing done upon plain 
writing-paper with lithographic writing ink, and with a person’s 
own hand. It may take the form of a circular letter, an archi¬ 
tect’s or builder’s schedule, or any kind of office work containing 
much dbtail, such as measurements, prices, etc. Sometimes a 
great njany different forms have to be printed, only a few copies 
being required from each. 

With this class of work i»> is not so much quality of printing 
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that is required as a true facsimile of the detail contained in the 
original writing. This might, of course, be •(fone upon lithogra¬ 
phic -writing transfer paper, but the person who does the^writing 
IS not used to transfer papers, and may cause considerable 
trouble from grea.sy finger imprints appearing through the work 
when transferred. ’Then again, there is always a risk of some¬ 
thing going wrong during transferring which would necessitate 
the whole l)eing rewritten, and this might lead to friction with 
the customer. On the otker hand, if ^e writing hifls to be done 
op plain paper, and from want of proper damping oi* pressure 
the transferring has not been successful, it may be re-damped 
and tried a second or third time if necessary. 

The process is a very simple one if the few r.’jles which 
govern it are observed. A fair pressure is required, and the 
press scraper must be strictly true with the stone, as the trans¬ 
ferring is done with one pull through only, the paper having no 
adhesive quality like transfer paper. First examine the writing, 
and re-touch any part which a])poars to be. ’broken, or contains 
an insufficient quantity of ink to transfer properly ; then lay it 
face down upon a sheet of clean paper, and damp it on the 
back with a sponge containing a little dilute niiric acid and 
alum, just as would he used to sen.sitize a stone. Then adjust 
the scraper and pressure, rc-damping the back of the transfer 
at intervals as it sljo-ws signs of» drying. Have some pure 
turpentine at,hand, and a hall of cotton wool or tissue paper. 

It cannot he too strongly emphasized that the success of the 
operation depends more upon the correct damping of the transfer 
than upon anything else. Kxamine the back and see whether the 
paper^as assumed a more or less transparent appearance, with 
the work quite readalrle as seen through it. If this is not so, 
then it must be made so. Dampen the back of the transfer 
again, and rub it all over with the fingers until the writ¬ 
ing is plainly readable in all parts. If the transfer is now 
turned over and the face examined, it will be found that the 
rubbing has caused water to appear in places, which should be 
absorbed with «, piece of blotting-paper or tissue. It will also 
be noticed that the ink W'hich was previously dry is now moi.st 
and ready to offset upon anything with which it may come into 
contact. It is then ready for transferring. 

Pour just a little turps on the stone and distribute it with 
the cotton wool or tissue’ paper, and then wait for it to become 
absorbed or to evaporate. When this has taken place, lay down 
the transfer in position and place one or two sheet!? of clean 
paper on top and then pull through the press under pjessure— 
once only. If the transfer was laid down too soon, while there 
was still free turps upon the stone, the turps would cause the 
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ink to flow, and both the original and the offset would be per¬ 
manently tjiickenei* 

If tile transfer is a circular letter, it is sometimes necjssary 
to print a copperplate heading aloftg with it. The position of 
the heading should be marked off on a sheet of the papef, which, 
in turn, is laid in position upon the clean ^tone and marked off. 
The clean stone is then dampened, and the copperplate transfei 
laid to the marks, and pulled through under pi-essuie a few times. 
The autograph transfer i^then transfa'Ted as already described, 
taking oale not to allow the turps to get on to the heading transfijr. 
It should then he rubbed up very sparingly with black ink, and 
the gum fanned dry. The transferring of the heading is then 
proceededwvith. The whole of the work is then treated as an 
ordinary transfer; but it will not be necessary to etch twice, 
unless a long edition is required. 

Transferring to Metal Plates. —The first thing to consider 
when about to lay down a transfer on a zinc or aluminium plate 
is whether it is a freshly prepared one or otherwise. If there 
is any doubt whatever about this, the plate should be rubbed 
over with a felt pad and some dry, crisp, fine pumice powder. 
This must be done very lightly in a manner describing small 
circles to imitate the mechanical grain the machine gives as 
nearly as possible, but care must be taken not to overdo it. The 
plate is then dusted with clsan cotton wool until all traces of 
powder have been removed, when the transferrins may be pio- 
ceeded with in exactly the same manner as with stone, pure 
water only being used for damping. Jt should be completed 
with as little delay as possible, especially with aluminium, as 
the plates are so sensitive to damp that tliey easily conpde, so 
requiring the work to be all re-done. * 

Zinc Transfers. —If the plate is a zinc one, coat it with a 
liberal supply of fresh, clean gum, and then work the gum off 
again by wiping it with a sponge and squeezing it out until only 
a very thin film is left on the surface. Then charge the work 
with ink by rubbing-up exactly as directed for .stone. If there 
is too much gum left on the plate, there will *1)6 diflkulty in 
getting the work to catch the ink. A few drops of water will 
be required from time to time to thin the gum. Do not load the 
dauber with ink, but work it as bare as possible ; and do not 
be concerned if the plate appears to take on a tint while the 
rubbing-up is proceeding. A rub with the gum sponge will 
remove that at once. It is afterwards treited exactly like a 
transfer fipon stone, but, of course, a different etching solution 
is used. , A suitable etch for zinc and aluminium plates may be 
made up as follows : 80 oz. water, 3 oz. sodium phosphate, ^ 
oz. ammonium nitrate, I oz# phosphoric acid. Bichromate of 
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potash and chromic acid are also used for thi^purpose, but these 
are very poisonous and should be avoided. • » ^ 

Ahiminium Transfers. —If the transfer is on aluminium, 
gum it over as directed for*zinc, but this time wipe the gum 
down wRh a dry cloth until only a faint trace of it is left. Then 
fan thoroughly dry. Wash out the transfer with turps, using a 
dry cloth ; then apply asphaltum solution as directed for stone, 
and when dry, wash off with gum solution. The work is now 
charged with ink by ruhWng-up exactly as de.scril5ed for stone 
asd zinc, using the same etch as recommended for the*latter. 

Cleaning-up Metal' Plates. —In eleaning-up the work on 
metal plates, great care must be taken to preserve the original 
grain on the surface. Polishing, as on stone, is not p«i'missible ; 
hut if certain parts cannot be cleaned without removing the 
grain, it mu.st be replaced by as close an imitation as possible. 
A good plan is to sharpen a small piece of wood about the 
thickness of a lead pencil, pointed at one end and flat at the 
other. Dip this into caustic soda solution' and then into fine 
pumice powder. Now remove the dirt by rubbing the part in 
a manner describing tiny circles, taking great care not to allow 
the caustic solution to touch the actual work. If it is absolutely 
essential to use a picker on certain parts, see that it is a sharp 
one, and touch the parts only very lightly with it. 
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A SR»irLK, LABOUR-SAVING TRANSFERRING PROCESS. 

Established Practice.— For many years the theory has 
been aeceBted—and wherever good printing i.s done, it has been 
carried into pi-aetiee—that to obtain the best results from a 
transfer upon a lithographic stone, it must he at least twice 
etched with nitric-gum solution ; that the work must be brought 
into slight relief by the etching; that the polished surface must 
be roughened by the action of the nitric acid before it can bene¬ 
fit to the fullest extent by the mild action of the gum arabic 
solution: that this roughening is also necessary to carry and 
hold the damp, and to grip the inking rollers and prevent skid¬ 
ding ; and that the work must be washed-out with turps and 
developed in asphaltum, just as recommended in the previous 
chapter. , 

Qreat Care and Skill Required. —To carry out this work 
propei'ly, however, considerable time is required, a'nd it calls for 
care and for skill of no mean order. „This is particularly true 
of the part of the process following the first etch, as it is from 
this point onwards that the transferrer meets with moat of his 
troubles. If he should decide not to early his work beyo'nd the 
fir.st etch, but to gum up finally at this stage, he merely post¬ 
pones the troubles for the printer, which not only places an extra 
burden upon the shoulders of the wrong man, but is very bad 
economy. 

Tile Troubles Obviated by a New Process. —Every 
transferrer is aware how simply and effectively the work.raay he 
carried through up to the point of charging it with ink, dusting 
it over with resin, and giving it a weak etch ; and how great is 
the temptation to “ shelve ” it at this stage The new process 
of preparing to be described in the following paragraphs enables 
this to be done, and at the same time produces better work. 
Another important feature of the process fs that exactly the 
same simple treatment is applicable to all litho printing 
surfaces^ stone, zinc, and aluminium. 

The Arobene Treatment Described. —The new method is 
as follbws. Transfer the wo?k to a thoroughly clean stone or 
(94) 
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metal plate, usiiif; no alum on the stone, and charge it with ink, 
preferably by the rubbing-up method descrihid in t^e previous 
chapter. Then dust it over with the finest flour resin knd, on 
top of that, with French chali, not forgetting to assist the amal- 
gamatiorf of the resin and ink on the solids by rubbing the parts 
lightly with the fingeR After the work has been cleaned in the 
usual way, and the stone or plate fanned dry, gum it over with 
the fixing preparation known as Arobene,’ Then, after drying, 
the work is ready for ])rinting. The Ajpbene should* be applied 
wjth a soft sponge kept for the purpose, which slfould be 
washed immediately after using it; otherwise it will become 
hard. The solution should not be put on thickly, but treated 
just like ordinary gum, using the flat of the hand toemiooth it 
before fanning it dry. The Arobene should not be removed 
until the machineman is ready to print. 

The Two Methods Compared.— In order to show the 
weakness of the old etching method as compared with the new, 
the following interesting experiment may be' tried. Mark off a 
lithographic stone into two portions. Etch one portion with 
the usual nitric solution, and then gum it up. Coat the other 
with Arobene, and allow all to dry. When this has been done, 
wash off each portion separately, using a clean sponge, and then 
wash the whole under running water, and fan it dry. Now 
make some lines witk^a brush and klhographic writing ink right 
across both .sections of the stone; then fan the ink thoroughly 
dry. The ink should now be washed off clean with turps, and 
ihe stone rolled up with a hlack-ink roller, when it will be found 
that the lines on the portion etched with the uitric-gnm solution 
come VP firm and solid, whilst the other portion of the stone 
remains blank. This shows that the film which the Arobene 
has deposited is absolutely insensitive to the most powerful 
grea.se. Of course, alterations and additions may be easily 
made upon a stone or metal plate previously treated with 
Arobene, but the parts must be resensitized by applying dilute 
nitric acid to stone, and weak acetic acid with alum to zinc or 
aluminium, and afterwards washing well with pure water. 

Advantages of Arobene. —The coat of Arobene is insigni¬ 
ficant when compared with the groat saving in time and 
material, and the general improvement in the quality of the 
work.. One ounce (or less) of Arobene is sufficient to cover a 
stone or plate 45 in.^ x 35 in., and the time saved by the transferrer 
will be one to three hours or more, according to the nature of 
the work and the difficulties likely to be mot with. As regards 
the machineman, it will stand to reason that if the work is sent 
to press in a sound, healthy condition, on a stone or plate with 

' Arobene is munufactured by Morris & Bolton, Ltd., London. 
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which there is no danger of tinting and little likelihood of any 
doctoring qf the work being required, a very quick start must be 
the resVlt. With certain enamel papers which give coisider- 
able trouble by causing the stone tb tint, and by biting through 
the work, the difficulty may be entirely overcome by 'adopting 
the Arobene method, especially if the pressure is set just up to 
printing point, and no higher. The pressman may then use a 
little more of his favourite ink-doctor in the printing ink, which 
will do awa^ with the biVng tendency of the paper. 

Treatment at End of Day. —It is also rccommendpd 
that, at the end of the day's run, the stone should he inked in 
with the machine rollers, the work dusted over with French 
chalk, ani the stone then gummed u]) with equal parts of gum 
and Arobene. The quantity of Arobene, however, must be 
decided to a large extent by the nature of the ink with which 
the work is charged. Next morning the usual start may be 
made without washing-out the work. 

Preparation fof IVtachine. —When the machineman receives 
the stone or plate, the Arobene should be removed by washing 
off with water. A little gum solution is then distributed over 
the surface, and wiped down until only a thin even film 
remains, which must be fanned thoroughly dry. The transfer 
is then washed out with turps of naphtha—which should 
contain a little oleic acid ^ oz. to 1 gab), olive oil, or other 
grease, it it is for stone or aluminium, but if for zipc it is better 
to omit everything greasy—and then, after wiping-up clean 
with a dry cloth, apply asphaltum solution as recommended in 
the previous chapter. It is better to remove the asphaltum, 
after fanning it dry, with watery gum solution. , 

Arobene for Proofs. —Arobene wilt also be found most 
useful when a number of transfers or proofs are required to be 
taken from the original stone, as the treatment will make it im¬ 
possible for the stone to tint. 
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UEDUCING AND ENLABGING BY iIaCIIINE PROCESS. 

Usefulness of Reducing: and Enlarg:ing: Machines. —One 

of the most useful adjuncts to an up-to-date lithographic es¬ 
tablishment is the reducing and enlarging machine, or pantograph, 
and the quality of work that may be done by it cannot he ex¬ 
celled "by any other process. Even in large offices where a 
photographic plant is in operation, reductions are generally ex¬ 
ecuted on the reducing machine when the work already exists 
upon stone or coppei'plate. The reason for this is that it is a 
direct transfer method, from one stone to another, but instead 
of a sheet of transfer paper a sheet of indiarubber is used as the 
carrying medium. The process is cheaper than photography, 
and there is also the special advantage of the work being done 
in the department. The process is especially useful for reduc¬ 
ing and enlarging shftw cards, lab^s, engraved views, letter 
headings, transfers from type, woodcuts, etc., and all classes of 
lithographed chromo work. 

The Fougeadoire Machine. —The type of machine most 
generally used at ihe present day is that by M. Fougeadolre, of 
Paris (lig. 34). It isi made, in several sizes, and intending 
purchasers would be well advised to decide upon a size larger 
than may be considered absolutely necessary. 

The base of the machine consists of a strong, square, iron 
framework, resting upon four fixed legs, which stand about 12 
in. high. Around the inner side of the framework are four rods 
with a screw arrangement at either end. On each screw there 
is a blocS or carrier, containing a stud projecting from the top, 
and this in turn fits into a hole at the end of each of the four 
bars which form the expanding frame; so that when the rods 
are caused to revolve by the turning of the handle the carriers 
are compelled to travel in one or other direction, taking the bars 
with them. At the sear left-hand corner there is an arrange¬ 
ment of gearing, for the purpose of working all four rodsisimul- 
taneously, or one opposite pair only, at the will of the operator, 
so that the frame may be extended or reduced in either direction 
or both. The rubber sheet is held in position by small screw 
(97) 7 
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clamps attached to brass lattice work, which covers the movable 
bars, and*which expands or contracts as the frame is enlarged 
" or reducfjd, the 



clamps and rub- 
b e r sheet, of 
course, travelling 
along with it. 
There is also an 
expanding angle 
piece at each 
conier, for the 
purpose, of hold¬ 
ing the movable 
bars Sfjuaro and 
rigid during the 
taking or trans¬ 
ferring of the im¬ 
pression. On the 
inner side of these 
four angle pieces, 
just inside of the 
movable bars, 


I’m. M.—Fougeadoire Reducing and Enlarging thei'eare four long 
Maclnne. screws, one at 

each corner, which act as legs for the expanding frame when it is 
detached from the machine and turned face dowm over the stone 
to receive or transfer the impression. The legs may he 
lonirthened or shortened to suit the thickness of the stone. 

"coating for Rubber Sheet.— The rubber sheet, as it comes 
from the maker, is covered with a white preservative coating, 
which must be cleaned off by rubbing with a sponge and hot 
water. If it is already in jiosition on the machine, it must bo 
coated with a special elastic composition which may be made as 
follows. Soak oz. gelatine in 18 oz. cold water, and after¬ 
wards add 2^ oz. golden syrup. Dissolve the whole by heatmg, 
and then add eighteen drops of carbolic acid as a pre^iervative. 
As this composition has the property of attracting moisture, it 
must be understood that more or less of the syrup will be re¬ 
quired according to local conditions. A small quantity of this 
should be warmed, and distributed with a piece of sponge over 
the rubber sheet. Then finish off by passing the hand over it 
while fanning it dry, until the coating has the appearance of be- 
ing uniform and without streaks. The coating must be done 
while the rubber is down to its normal size (not stretched), 
whether for enlargement or reduction; but it for the former, the 
coating should be put on Ti-ry spare. 
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Application to New Work. —Newly trai^ferred work does 
not, as a rule, give a satisfactory impression bn the rubber sheet 
if the «tone has been etched with nitric acid. This is due to 
the tendency of the rubber to adhere too firmly to the raw sur¬ 
face of the stone; therefore, after etching, it should be allowed 
to remain under gum’for a few hours at least, or better still, all 
night. ] f, however, the stone is treated with Arobene instead 
of nitric acid and gum, it may be used immediatelj' after the 
preparation has been driedmpon it. • 

,The work should then he washed out in the usual way, and 
a few impressions pulled from it in transfer ink. When a firm, 
sharp print has been obtained on enamel paper, the same amount 
of inking should give a good result on the i-uhber ; but the work 
should be rolled up rather fuller if it is to be enlarged. The 
transfer ink should be made up of equal parts of transfer ink 
and hand-press black, reduced to easy-working consistency with 
extra thin litho varnish. 

When the work in hand is to be reduceiT, the rubber must, 
of course, be extended first, and the frame secured by means of the 
screws at the corners : but if it is to be enlarged, it should only 
be extended enough to clear the hand and clamps from the edge 
of the stone from which the impression is to be taken. 

Proper Condition of Coating'. —The quality of the im¬ 
pression depends a gipod deal upon^he condition of the com¬ 
position. If this is in proper order, it should he dry enough to 
take the ink from the stone, and at the same time it should have 
just sufficient “stick" to grip it, so that it does not move while 
the iinpi'ossion is being rubbed down. 

Taking the Impression. —The impression is sometimes 
taken by setting the stone in the transferring press and arrang¬ 
ing the rubber and frame over it .so that it may be pulled through 
under pressure as an ordinary print would be taken ; hut there 
is considerable risk of destroying the rubber by this method. 

Place the stone containing the work upon a bench of con¬ 
venient height and adjust the frame over it by shortening or 
lengthening the«legs until the face of the rubber just barely 
touches it. Then put two or three sheets of stout paper of the 
size of the stone on lop of the rubber, and, without hesitation, 
place a glazed hand-roller firmly on the centre of the paper, and 
roll it backwards and forwards for a few times with sufificient 
pressure to cause the rubber to stick. It is better now to lower 
the frame somewhat' so that there will be no tendency of the 
rubber to spring up. (See Pigs. 35 and 36.) 

Burnishing.— The burnishing proper is then done.* This 
is best carried out with a small roller burnisher, having a h^indle 
of about 20 in. in length, which* is allowed to rest against 




Fia. 36.—Frame replaced on M&cfaine ready for Beducing or Expanding. 
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the shoulder while pressure from the body^is brought to bear 
on the roller. Owing to the sensitive aature of the rubber 
and cemposition, it will not be found difficult to rub *own a 
good impression. Exoellent*result3 may also be got by greasing 
the back of a piece of enamel paper with tallow, and rubbing 
with a strong folddl or the back of the handle of a pocket 
knife. 

The Reducing or Enlarging Process. —The frame is then 
raised at one end, if possible by lengthening the scrSw legs, and 
the rubber carefully and slowly released from the stohe; after 
vmich it is placed hack into the machine. Then loosen the 
screws and extend or reduce the frame until the impression has 
attained the desired size. Tighten the screws ag"dn, lift the 
frame out, and adjust it over the clean dry stone to which the 
enlarged or reduced impression is to be transferred. When 
everjdhing is ready, the frame should be lifted up at one end to 
admit of the stone being dampened. It is then again placed in 
position as soon as all surface water has disJppeared, the trans¬ 
ferring being done in exactly the same manner as the impression 
was taken ; but a little water may afterwards be injected under 
the rubber to assist in releasing the composition and transfer. 
The stone should be sensitized with alum, and the work after¬ 
wards treated by rubbing-up with black-ink dauber and gum as 
recommended in Chapter X, but not rolled-up. 

Application to dhromo Work. —For chromo work the key 
or black outline must be done first, and an impression taken on 
a sheet of gelatine wh’ch has been previously varnished on 
both sides to prevent its being affected by atmospheric condi¬ 
tions ; the colours are then reduced or enlarged to fit this. 
To got exact register* it will be necessary at a certain stage 
to lock-up the frame, lift it out and stand it on end, and 
“ shine-up ” from the back of the rubber. Once the register 
has been obtained, great care will be required in transferring the 
image to stone, as the rubber is so liable to distortion. Nearly 
everything depends upon having the frame nicely adjusted, so 
that tlys rubbar almost touches the stone ; and also upon the 
manner in which the hand-roller is passed over it. A few sheets 
of bright enamel paper on top of the rubber previous to passing 
the roller over will help to prevent distortion. 



CHAPTER XIII. 

• » 

TBAN.S]>OSING .\N1) HHVEHSING. 

Meaning of Transposition. —Tran,s])osing is a tcrmusedto 
denote tijp reversing of a design, that is, converting what may 
he called' a positive design into a negative one oi’ vice versa. 
Take, for example, a plain type ti’ansfer. Under ordinary circum¬ 
stances this would be transferred and printed with black or 
coloured ink letters on a plain paper background, giving a posi¬ 
tive print. Transposition of this transfer would produce a black 
or coloured ink background, with the plain paper showing through 
the letters—a negative ])rint. 

The process always excites interest in the mind of the young 
lithographer, because to him there is an element of magic about 
it; but apart from that, it is well he should know how to pro¬ 
ceed, as he may he called upon to do it at any time as paid of 
his everyday work. (See Figs. 37-38.) 

The Relief or Polishing Method. —There are at least three 
different methods of achieving the .sanje I'esult, all of which are 
good if carried thiough in an intelligent manner. The first and 
oldest of these is the “relief” or “poli.shing” method, This 
consists in etching the stone sevci al tiinfis (protecting the work 
each time by washing-out, rolling-up, etc.), with dilute nitric 
acid until the work is sufficiently in relief to allow of a slip of 
fine polishing stone (Water of Ayr or Snake stone) being l uhhed 
over the top of it without interfering with the base. When the 
desired relief has been obtained, namely the thickness of a 
business card, the work should he washed out ivith turpentine 
and a clean cloth. The whole of that portion of the stone must 
now be made sensitive (affinitized) by washing with dilute citric 
acid, or with dilute nitric acid and alum, followed with plenty of 
pure water, and then thoroughly dried. A pencil line should 
now he drawn round the work to where the solid is to be ex¬ 
tended to, and the space aftei-wards filled iff with strong litho¬ 
graphic Vriting ink, which must be fanned dry. Now gum 
round tjje remaining parts of the stone and fan dry, and after¬ 
wards wash away the solid mass of ink with turps and a dry 
cloth,' and develop the wholt! in asphaltum as recommended in 
(102f 



Fiii. :{7.—Work to ha Transposed. (See Fig. 88.) 



Fio. 38.—Fig. 37 Transposeii. 
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Chapter X. It w,'!! then be a comparatively simple proceeding 
to polish lightly ovbr the top of the, work with the slip of polish¬ 
ing sto'ne and water, as it stands up in relief from the base. 
When this has been done, the work, which is now reversed, may 
be charged with ink by rolling it with a sjjaringly charged hand- 
roller covered with black ink, using a very weak etching solution 
if necessary to prevent the polished narts from again taking ink. 
The work is then dusted with resin and talc, and etched. The 
washing-out, rolling-up,«and etching'must be repeated until the 
parts that were in relief are etched down slightly below the n,ew 
surface. This method is still practised in many places, but it is 
a slow process and cannot be recommended as up-to-date. 

The •Qum Method. —The second method is termed the 
“ gum ” process. A good print is taken with stiff black ink 
upon an ordinary hard-sized paper ; and while the ink is still 
wet and on the surface of the paper—that is, immediately after 
the impression is taken—it is dusted over with very finely 
powdered gum arable (gum acacia), and afterwards with clean 
cotton wool. The latter dusting must be thoroughly done, as 
every speck of gum left on the surface of the paper represents a 
white speck when the work has been transposed. Sometimes a 
very small proportion of tannic or oxalic acid powder is mixed 
with the gum, but this is not necessary. 

The press scraper shouW be dead lev^l with the stone, and 
set with a good pressure. The stone is then dsmpened with 
pure water only, the gummed impression laid in position and 
pulled through under pressui'e once only. The result is an im¬ 
pression of the image in gum, which must be fanned dry. 
Now mark off with a pencil where the solid is to extend, to, and 
gum over all parts of the stone outside of l.his ; then fan thor¬ 
oughly dry. Next, with a tran.sfer-ink roller, ink the stone over 
solid. The ink may now be removed with a little turps and a 
dry cloth and replaced by asphaltum. Fan the asphaltum di-y, 
and then wash over the whole with a spongeful of thin, clean, 
gum solution, when the reversed work should show up sharp 
and clear, developed in asphaltum. It is thgli charged with 
ink, either by rolling, or by rubbing-up with a dauber; dusted 
with resin and talc; cleaned; and then coated with Arobene or 
etched with nitric-gum in the usual way. The method is very- 
simple, and good, quick results may be got by it. Success 
depends chiefly upon the damping of the stone previous to 
laying down the gummed impression. Too much damp would 
make the gum spread, and cause sharp lines to become irregu¬ 
lar ; and too little damp would mean that the gum could not 
adherg properly. 

The Transfer Method. “^The third method is perhaps the 
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beat of all, and may be termed the “ trans^pr ” procesa. The 
tranafer is put down upon a clean atone (no'alum oraothjr sensi¬ 
tizer Being used) in the usual^way, and afterwards charged with 
ink—preferably by rubbing-up—dusted with resin and talc, and 
then cleaned ; using^the picker very lightly. The stone is then 
placed upon the water trough, flooded with dilute nitric acid 
and alum to clean it thoroughly and sensitize it, and afterwards 
washed with pure water and dried. Now fill in t]jie prepared 
part with strong lithograpBic writing iife, dissolved in water, and 
fan dry. 

Principle of the Transfer Method. —The principle of this 
method is as follows. Certain parts of this solid mass (all parts 
except where the original transfer is) have taken a miKh firmer 
hold of the atone than the remaining parts (the parts covered by 
the original tranafer). Now if the whole of this ink can be 
■cleaned off with some searching liquid strong enough to erase 
the weak parts chemically, but not of sufficient strength seri¬ 
ously to affect the more powerful writing ink, it will stand to 
reason that when the atone is afterwards rolled over with a 
black-ink rollei', everything must come up except on those parts 
whore the original transfer was. 

Having fanned the lithographic writing ink dry, pour upon 
it a quantity of gum arabic solution and plenty of turpentine, 
and then, with a clc^n cloth, as qunkly as possible dissolve the 
ink, mixing »'! together. Do not attempt to woik up a tint on 
the design with the, inky gum, but get rid of it quickly. The 
stone is then robed-up With a black-ink roller, previously well 
scraped, until the work appears strong and firm ; dusted with 
resin end talc, and suljjccted to the usual etch. 

This method is recommended as being the best for tine, 
sharp work; and good results are easily and quickly obtained 
after one or two experiments. 

Reversing Transfers. —Reversing is quite different from 
transposing. In the latter case the image, as already explained, 
is converted from a positive design to a negative one; in revers¬ 
ing, however, fhe image remains positive, but simply reads or 
appears in the opposite direction to that of the original, the 
right and left sides being interchanged. For instance, a fancy 
design might be required for a complete border ; or to show a 
centre-piece of a floral or ornamental ironwork design, lace work, 
etc. It would only be necessary for the artist to draw a small 
section of the work, and the whole could afterwards be^made up 
from a number of ordinary transfers and an equal number of 
reversed transfers. If the original section of the designds trans- 
^rred, and a transfer impression taken in the usual way and if 
this transfer is laid upon the stonS face uppermost, and another 
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piece of clean transfer paper laid face down upon it, and the 
whole ]iullpd through under a good pressure, it will be found 



Completed J)esign. , 
Flii. —Illustmtioiis of lioversiiig. 


upon a^arating the transfer papers that the original transfer has 
offsetted a considerable portjpn of its ink on to the other piece 
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of transfei'ipapei', forming an exact reverse of the original. Both 
of these transfers may be used—the reversed one of ijeoessity— 
but it f8 better to take extra transfers for the originals. • (Bee 
Big. 39.) The best transfer faper to use for this purpose is the 
semi-moist. 

The “ Reverse’* Transfer Reversing and Offset Prov¬ 
ing Press. —This press, manufactured by Waite & Saville Ltd., 
is suitable for a wide range of work. It reverses transfers, takes 
offset proofs, proves offset and tin-printjfig work in colours, takes 
dijcct proofs from stone or plate, and takes letterpresi? proofs. 
Its chief use, however, is for reversing transfers. As much 
original work exists in a reversed condition on stone, aluminium, 
or zinc, it is necessary to reverse such work to suit ihe offset 
process, and the commonest practice has been to take one 
transfer and then pull a second Iransfei- from it to lay down on 
the plate, thus causing a considerable loss of sharpness and 
delicate detail, besides wasting time. With the “ Keverso,” one 
transfer only is required, and clearer, brighter, and sharper 
designs are transferred to the plate than have hitherto been 
possible, while the saving in labour is very considerable. The 
cylinder is furnished with a gripper for carrying the sheet. (See 

Kg. 40.) 

The method of working is as follows. A print is taken from 
the copperplate upoB plate transit^' paper, using copperplate 
trausfei ink, jj,iid this ti ansfer is transferred to the jirmting surface 
and prepared ready to print the necessary reversed transfers. 
The stone or plate is then set in the “Keverso” press, and 
an impression taken on the rubber-coated cylinder. This im¬ 
pression will read from left to right. A tyinpan is laid on the 
stone and the cylinde)*raised the thickness of the tympan by 
half a turn of a small hand-lever. The transfer paper is then 
ted into the gripjiers and turned through the maehiiie, thus im¬ 
parting the design on the cylinder to the transfei’ paper, reading 
from right to left as on the original stone or plate. 

A number of transfers are taken by this method and 
prepared for th» machine plate for offset woik. Original work 
existing on stone will be treated in the same manner w'hcn 
transferring for the offset process. 

The “ Reverso ” for Proving Offset Work. —Drawings 
and engi-avings, drawn reading from left to right, as required for 
the offset machine, cannot be proved direct in the old way, 
because on the proofs the work would read from right to left. 
In the “Keverso” press, proofs may be taken from the’original 
drawings upon the rubber cylinder, which then gives its impres¬ 
sion to the paper. Thus, when a customer wants a proof of his 
offset job, there will be no need to «top an offset press, afid put 
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on the customer’^ plate to obtain an offset printed proof, as a 
perfectly printed prbof can be rapidly produced on the “ Reverse,” 
and in'any number of colours, so that the machine will also be 
found valuable in the tin-printing trade. 

10 In proving colour work, the old method of layinghhe sheet 
to needle points is entirely done away with. Instead, the 
sheets are laid on the feed-plate to fi;ont and side gauges having 
delicate micrometer adjustment, while in the bed of the press a 
screw adjustment is piovided for holding and regulating the 
stone or plate. , 



Fi(i. 40.—“ rievcrso ” Press. 

Other Uses of the “ Reverse ”.—An impiession may be 
taken on the rubber-coated cylinder from any type forme, and 
given on to the transfer paper, which is then ready for laying 
down on the plate or atone. When a direct proof is required, 
either letterpress or lithographic, a sheet is fed into the grippers 
and the impression taken direct on to the phper. The machine 
will talfe any thickness from a type forme up to 4-in. stones, 
and th§ change from one thickness to another is instantaneously 
accomplished. Stones and bed-plate are adjusted and locked in 
the iJed by screws simila» to those used in fiat-bed litho 
•machines. 
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PAPEH. 

Paper-making Materials. —Paper is manufactured from 
various vegetable, fibres by a kind of felting process. Wool is 
used in some grades of mottled ])apers, and a few thin threads 
of silk are sometimes found in certain cheque papers, but practic¬ 
ally speaking animal fibres are not included among the materials 
of the paper-maker. The principal vegetable materials em¬ 
ployed are the following : Cotton and linen rags, esparto grass, 
wood pulp, straw, hemp, and jute. Bags, esparto, and wood are 
by far the most important for writing and printing papers, the 
others being used mostly for wrapping and similar papers. The 
bamboo, bagasse (that is, the crushed stalk of the sugar-cane), the 
baobab, the paper mulberry of Japan and China, and a few 
other materials have been occasionally used in paper-making, 
but are of no practioar importance. 

Rags. —'ftte finest qualities of writing and printing paper are 
made from linen and cottyn rags, especially the former. White 
rags are preferable to coloured ones. Cotton contains more than 
90 per cent of the fibrous material called cellulose, which is the 
basis of all paper, and fn linen the percentage of cellulose is also 
high, more than 80 per cent. Cellulose has the chemical formula 
CjHijOj, the same as starch, but it is an entirely different sub¬ 
stance. The fibres of linen and cotton are long, being usually 
over an inch in length before treatment. The use of cotton and 
linen in paper-making dates back to a very early period. 

Esparto. —Jlsparto grass, which grows in Spain and North 
Africa, was introduced for paper-making about the middle of the 
nineteenth century, and is now in very extensive use. Its per¬ 
centage of cellulose is low, less than 50 per cent, and its fibres 
are very short, about one-seventeenth of an inch. An esparto or 
sti-aw paper will become of a light yellowish-brown colour if ex¬ 
posed for some twenty hours to a temperature of about 230° F. 
(110° C.) in an oven, but a good rag paper will show no^ppreci- 
able change under this test. The presence of esparto in a 
paper may be better indicated by heating it gently with'a solu¬ 
tion of aniline sulphate in water (J part in 1000). A rosfe-pink 
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tint denotes esparto, the depth indicating the proportion roughly. 
Straw, however, i*eacts similarly with aniline sulphate, but by 
means‘<of tbe microscope and after a little practical exptrience 
straw and esparto can be readily distinguished. 

Wood Pulp. —The use of wood fibre prepared by a me¬ 
chanical process for paper-making dates from about 1846, and 
twenty years later cbemically prepared wood pulj) was introduced. 
Britain now imports very large qliantities of both chemical 
and mechatiical wood pyilp from Gai^ada and the Scandinavian 
forest regions. Wood pulp is obtained from various trees of the 
coniferous or cone-bearing kind, especially spruces, silver firs, and 
certain pines; also to some extent from poplar and other broad¬ 
leaved tr^ies. The j)ei'centage of cellulose exceeds that in esparto, 
but tbe fibre is present in a more woody condition. Mechanical 
pulp is simply ground wood, and by itself produces a very in¬ 
ferior quality of jjaper, liable to rapid decay through the oxidation 
of the non-cellulose materials. Chemical pulp is prepared by 
digesting the wood* with a suitable chemical, chiefly bisuljihite 
of lime, commonly called sulphite, and is a much better paper¬ 
making material. 

A mechanical pulp paper will turn to a deep yellowish-brown 
colour when heated in an oven as described in the preceding 
paragraph. A solution of zinc chloride and iodine colours a 
mechanical pulp paper dee^ yellow, and gives a bluish tint to a 
chemical pulp paper. Aniline sulphate solution (4 parts in 100 
of water) stains a mechanical pulp paper yellow, the depth de¬ 
pending on tbe amount of pulp presepf. Another test involves 
the use of a solution of 4 parts of phloroglucine in 100 of ab¬ 
solute alcohol and 50 of pure hydrochloric acid. This evolution 
stains a mechanical pulp paper more or Ihss red according to the 
amount of pulp present, but the presence of certain aniline colours 
will also give a red stain with this solution, even in the absence 
of mechanical pulp. The stain in the latter ca.se is due to the 
hydrochloric acid, and develops suddenly and uniformly: and 
of course the acid alone without phloroglucine will produce it. 

Other Materials.— -Straw obtained from thuordinai;Y cereal 
crops has been in use as a paper-making material tor over a 
century, but it is very little used to-day, except in the manu¬ 
facture of the packing material known as strawhvard. A little 
straw pulp is added to some printing papers for hardening pur¬ 
poses. Straw is very similar to esparto in the nature of its 
fibres and in other ways, but it is of inferior paper-making 
quality. • 

Hemp is a comprehensive term covering a variety of strong 
fibres, containing from 64 to 80 per cent of cellulose. These 
includnj common hemp, cultitjated chiefly in Bussia and Italy, 
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with fibres over an inch long; Manila hemp, from the Philip¬ 
pine Islands, with much shorter fibres; vW the s^tnu hemp 
of In^ia, also with short fibres. Hemp fibres ’canftot be 
bleached to any degree of whiteness, hut the finest qualities, as 
found ie canvas and sailcloth, are used along with rags in 
making strong papers suitable for deeds, bank-notes, and 
ledgers. 

Jule is a short-fibi'ed material very similar to some forms of 
hemp, with which it is oftijn mixed in canvas, ropes? etc. It is 
cultivated in India to a large extent. The percentage of 
cellulose in jute is about 64. Jute is unsuitable for use in 
making printing and writing papers, because it cannot be 
bleached to a pure white colour, but it is well adapted for the 
manufacture of brown and wrapping papers. 

The Process of Paper-making. —The main stages in paper¬ 
making may be enumerated as follows :— 

1. Preparation of the I'aw material. 

2. Chemical and mechanical treatment of theifibres so as to 
produce pulp or half-stuff. 

3. Beating of the pulp. 

4. Manufacture of paper from tlic beaten pulp. 

5. Finishing of the paper. 

There are differences in the details of these processes accord¬ 
ing to the raw material in use, hut the general nature of the pro¬ 
cess is the same for all materials. 

Preparation of the Raw Material. —Bags intended for 
paper-making, after undergoing a process of dusting in a revolv¬ 
ing cylinder, are freed from buttons, hooks and eyes, etc., then 
cut into small pieces either by hand or machine, and afterwards 
sorted but according to quality, colour, etc. The final prepara¬ 
tion for the boiler takes place in a machine called a willow, 
which consists of a drum, spiked on the outside, revolving quickly 
inside a box provided internally with spikes. These spikes give 
the rags a thorough teasing, and all dust and dirt are thereby 
removed from them. Esparto grass and straw are prepared for 
boiling in practically the same way as rags, care being taken to 
remove all weeds, roots, etc. 

The preparation of wood for mechanical or chemical wood 
pulp is naturally very different from the above process. The 
large logs are sawn into short pieces about two feet long, and 
these are then barked, either by mutual friction in a revolving 
drum or by means of a specially adapted cutting machine called 
a barker. If the wood is to be used for chemical pulp, the 
barked pieces are cut up into very small chips in a machine 
known as a chipper or splinter machine. ^ 

Making of the Pulp or Half-jtuff.— Except in the jase of 



112 


JAPKK. 

mechanical wood pulp, the pulp is made by digesting the pre¬ 
pared raw material with a suitable chemical substance in a 
boiler (e digester. The chemical solution employed is usually 
caustic soda for rags, esparto, andotraw, but for chemical wood 
pulp it is either bisulphite of lime, sulphate of soda, nv caustic 
soda, the latter chemicals producing threij different grades of 
pulp, called respectively subjihite, sulphate, and soda pulp. The 
bisulphite of lime, shortly called sulphite, is prepared expressly 
for the purpose in a suitable plant, ^in which sulphur dioxide 
gas, resulting ti-om the burning of sulphur, is absorbed by lime 
or limestone. ' 

With rags and usually with straw, the boiler used is a re¬ 
volving one of spherical or cylindrical shape, but in the case of 
esparto a stationary cylindrical boiler is employed. The boiled 
pulp is subjected to a thorough washing in the breaker or breaking 
engine. This consists of an oval trough divided into two by a 
central ])artition called a iiudfeather running the long way of 
the trough, but not i-eaching to the ends. In one halt of the 
trough the boiled rags or other material are further disintegrated 
by means of an iron roll with .steel knives on its surface, which 
revolves just above a bed-plate provided with similar knives. In 
the other half of the trough there is a revolving drum washer 
adapted for carrying off the dirty water resulting from treatment 
of the rags, etc. A large quantity of pure water must be con¬ 
tinuously supplied to the bleaker while it is in operation. 

The digester used in making chemical wood pulp is a tall 
steel cylinder lined with acid-proof brick or more usually lead- 
lined. In this vessel the wood chips are subjected to the action 
of the bisulphite solution and high-pressure steam for several 
hours, and the pulp so obtained is then thoroughly wasHbd and 
afterwards passed through screens of various degrees of fineness 
in order to remove certain impurities and to sort it out into 
various qualities. It is then partially dried by pressing, or 
thoroughly dried by steam-heated cylinders. There is also a 
slow process of digestion for chemical pulp, which is better for 
certain kinds of paper, such as the strong, thin papers known as 
“ banks ” and also imitation parchment papers. *' 

Mechanical pulp is made by pressing the wood chips against 
a large grindstone which revolves rapidly either in a horizontal 
or in a vertical position. As the wood is ground it is led off by 
a stream of water. As with chemical pulp, a process of screen¬ 
ing follows to remove impurities and to sort out the pulp into 
various grades. The pulp is then freed from much of its water 
by pressure. 

Bleaching the Pulp. —The pulp is very often bleached in 
the breaker, but this process may be carried out in separate 
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tanks called potchers, which are identical in construction with 
the breaking-engine. In the case of esparto Ind wood pulp, it 
is now pften done in a special kind of large tower, with a Centri¬ 
fugal pump which causes the highly concentrated pulp to circu¬ 
late from, the bottom of the tower to the top. This saves a 
large proportion of th« bleach, owing to the stuff being bleached 
cold and in a very concentrated state. The bleaching substance 
used is bleaching powder, otherwise known as chloride of lime. 

Beating the Pulp.— The beating o^the pulp or half-stuff is 
probably the most important operation in the manufacture of 
pafer, because upon it depends, more than upon anything else, 
the quality of the paper to be made. The Hollander beating-en¬ 
gine or beater (Eg. 41), which is the one mostly used,, is very 
similar to the breaking-engine or breaker, but there are more 
knives on the roll and the bed-plate, and they are somewhat dif¬ 
ferently arranged. The relative position of the roll and the 



Fki. 41.—Hollander Beating-engine. 

bed-plate can also be adjusted with greater precision, and upon 
the proper adjustment depends the quality of the finished paper. 

Short fibres like those of esparto, straw, and mechanical 
wood pulp need but little beating, because the prolongation of 
the process has very little effect in changing the condition of 
these materials. The prolongation of the beating process has, 
however, the effect of hydrating the pulp, that is, combining it 
with water, thus producing a harder and firmer paper, but with 
greater liability to stretch. Bag pulp and chemical wood pulp, 
on the other hand, will give very different qualities of paper ac¬ 
cording to the time and conditions of beating. A blotting- 
paper, for instance, is made from pulp beaten only for an hour 
or two; a good printing paper requires from three to five hours’ 
.beating; whilst the strong, thin, transparent papers called banks 
and loans are beaten for nine or ten hours. Special tj'pes of 
beaters have been introduced for treating wood pulp, but it is 
unnecessary to describe them in this book. * 
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Loadinti:, Sirinjf, and Colouring. —Various chemicals are 
added to^the pulj in the beating-engine before the paper is 
actuary made. Some of these are intended to load or weight 
the paper by more or less filliiij^ up its pore.s and increasing 
its opacity, but the opacity of papers is not ent'*-ely due 
to loading. Others, callel sizes, are added to remove the ab¬ 
sorbent quality which, in blotting-papers, causes ink to soak into 
the paper and run through its stibstance. All writing and 
printing jtapers must be sized. Still other chemicals are 
added'to colour the papers. Even white pajjers require to 
have a little colouring matter, usually blue, added to the 
jiulp, because all half-stuff, however pure, has a yellowish 
tinge. The sizing is done on the finished paper in the case of 
high-class rag papers, especially hand-made papers. 

The chief substances used for loading paper are China clay, 
which is a hydrated silicate of aluminium, jicarl hardening, con¬ 
sisting of sulphate of lime and chalk, and suljihate of barium, 
the last being knoWn as hlanc fire or permanent white. Starch 
is also used as a loading substance, and it has incidentally the 
effect of increasing the “ handle ” or toughness of the finished 
papei'. 

The chief sizing substances are resin size, starch, gelatine, 
and glne, the last two being essentially the same-^bstance and 
being described generally^ as animal size. .\ paper which is 
sized in the beating-engine is called an eugine-sizea, (or K.S.) 
paper; one sized by dipping in a bath or tub of gelatine solution 
is called animal-sized or tub-sized (T,>S.). Eesin size (or, more 
usually among paper-makers, rosin size) consists of resin 
combined with caustic soda or carbonate of soda to forrq a resin 
soap, which consists of resinate of soda containing free resin. A 
solution of sulphate of aluminium is added to the pulp after 
treatment with resin size, so as to precipitate resinate of alum¬ 
inium and free i-esin. Another substance used in sizing papers 
is casein, which is prepared from milk. Pajrers with only a 
small amount of size are called soft-sized ; well-sized papers, on 
the other hand, ai’e said to be hard-sized. > 

The colouring matter's added to pulp in the beater comprise 
various familiar pigments, such as Prussian blue, ultramarine, 
chrome yellow, Indian red, manganese brown, etc., but these are 
now almost entirely superseded by the more brilliant though 
more fugitive aniline dyes prepared from coal tar. 

Hand-made Papers. —The finest qualities of rag papers are 
made Uy hand, but the great mass of commercial paper is ma- 
chine-jpade. In the hand process the apparatus consists of a 
rectangular mould of wire-cloth enclosed by a wooden frame, and 
having a movable frame celled a deckle to fit closely over it 
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(Fig. 42). A vatman dips this mould with its deckle covering 
into the vat of beaten pulp mixed with watfcr, and lyts enough 
to produce a sheet of the _ • 

proper thickness. He lets 
the water drain through 
the meshes of the ‘wire- 
oloth, and shakes the mould 
about so as to produce felt¬ 
ing of the fibres into a sheet , 

of paper. He then passes the mould without the deckle to an¬ 
other workman, called a amchcr, who places the wet sheet of 



42.—Mould for Hand^nade Paper. 


paper on top of a felt sheet and then covers it with another felt 
sheet. After a pile of paper and felt sheets has been formed in 
this way, the; whole is sulrjectcd to great pressure in order to dry 
the paper as much as possible. A layerman then takes out the 
partially diiod paper sheets, and again presses them without in¬ 
termediate layers of felt. The drying is completed by hanging 
the paper in airy rooms, usually with heated-'air. 

The wire-cloth mould may be of uniform small mesh, with¬ 
out any of the wires being distinctly larger than others, in which 
case a wnec. paper will Im produced. Or it may have at in¬ 
tervals of about an inch, a sei-ies of parallel larger wires running 
across its breadth, in which case a laid paper will result. In 
either a wove oi- a laid mould there jnay be a distinctive wire 
design solderi'd on to the mould. This will show on the finished 
paper as a water-mark. 

After hand-made papter has been sized, it is subjected to 
'plalK-tjlazing. This consists in forming a little pile of alternate 
sheets of paper and either zinc or copper, and passing it between 
the rollers of a plate-gfazing calender, something like a mangle, 
under pressure. 

iVlachine-made Paper. —The paper-making machine is an 
elaborate contrivance of great length, in which the beaten half¬ 
stuff undergoes a continuous series of operations resulting in its 
transformation into a finished paper. The first part of the ma¬ 
chine, exiled thw wet end (Fig. 43), is concerned with the treat¬ 
ment of the wet pulp, and the remaining part, called the dry 
end (Fig. 44), is concerned with the drying and finishing of the 
felted paper sheet. A detailed description of the machine is un¬ 
necessary here, hut its principal parts and their uses may be 
summarized in order as follows :— 

1. These are the tanks containing the beaten 

pulp mixed with water. The pulp is kept stirred by mechanical 
agitators. ^ 

2. Feed-box or Service-box .—The pulp passes from the stuff- 
ohests into a feed-box, or 8ervice-b*x, which is always kept full 
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Fig. 43.—Wet End ol Paper Machine. 














machine-madeJ paper. 
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to overflowing so<f(s to give a uniform head to the machine. 
The ra^) ol flow is controllefl l)y a valve, 

3, San(i-tra}]s. —These retain impurities that are present in 
the pulp, 

4, Strainers ,—These serve to purify t^e pulp still further, 

by retaining lighter impurities that have not been taken up by 
the sand-traps, ■ 

5, The iMacliine Wire. —This is the essential part of the 
machinij, eorresjiondiiig fo the wire mould in hand paper-making. 
The wire-cloth is 40 oi' 50 ft, long, and passes round rollers-in 
an endless sheet, A thin strij) of rubber, called an apron, guides 
the pulp on to the wire, and a brass bar, called a slice, placed over 
the wire,’ regulates the thickness of the pulp. The pulp is re¬ 
tained at the sides by endless rubber bands, called deckle-straps, 
which travel round brass pulleys. The water that drains through 
the meshes contains a certain amount of pulp and a considerable 



Flu. 4,5.—Uftiuly-rolls for Wove (the upper.oue) and Ijiiid Pai^r. 

percentage of the added loading, and is therefore caught in a box 
and pumped into the entering pulp before it reaches the .sand- 
traps. 

6. Dandy-roll .—This is a wire gauze cylinder, nearly 2 ft. 
in circumference, which revolves in contact with the wet web 
of pulp, and imparts to it either the laid or •wove c^iaracter 
(Fig. 45), and also any desired water-mark. 

7. Couch-rolls. —The wet web of paper is pressed between 
two rolls, one covered with felt, and becomes more compacted. 
It is then carried on an endless sheet of felt to the press-rolls. 

8. Dress-rolls. —These carry the process of felting and com¬ 
pacting still further by subjecting the sheet to considerable 
pressure. 

9. prying-cylinders. —These are large, hollow cylinders 
heated internally by steam, and they serve to deprive the paper 
of a great deal of its moisture. They may number from twelve 
to over thirty. 
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Finishing Operations. —The, best qualities of machine- 
made paper are taken from the machine after passing o^er the 
drying-cylinders and tub-sizei l)y being passed through a bath 
of gelatine or glue. They are then hung up in long festoons 
and subjected to a eiyrent of dry air, in which they are slowly 
dried so as to produce the so-called loft-dried paper'i. 

As a general rule the sizing and drying of tub-sized papers 
are carried out in a separate machine. The papej as reeled 
from the paper-making machine is allo^?ed to lie for sorqe time 
until it becomes quite cold. It is then taken and unwound 
through a vat containing the gelatine size, after which it is 
dried off by being carried ovei- a large numbei' of skeleton cylin¬ 
ders made of light wood. Inside those cylinders, revolving 
rapidly in the opposite direction to the travel of the papo', are a 
number of fans. By this means the size is dried on the surface 
of the paper, so producing a uniformly sized sheet, which is 
then calendered and cut off in the usual way.* 

Many papers are submitted to the process of si/per-ealendr.r- 
iiif] in order to give them a highly finished surface. The paper 
before being wound up on the jjaper-inaking machine is treated 
with a very line spray of watei'. This slightly damped jiaper is 
then put through what is called a super-calender {Big. 46). This 
consists of a numbei- of rollers alternately of .steel and com¬ 
pressed cotton. The pressure and "triction that the paper is 
here subjected to ])ioduce a highly polished suii'ace, the polish 
obtained being dependent upon the amount of spray put on at 
the machine as well as the amount of pressure applied. The 
fnctwti-glazimj machine will give an even finer finish to the 
surface of paper than.the super-calendering machine. It is 
similar to the super calender, but the cotton rolls are large and 
the steel ones small. The loel of finished paper, after calen¬ 
dering, is cut by a machine called a cutter into sheets of the 
desired size. 

Art Papers. —In order to make a paper suitable for 
printing half-tone blocks so as to bring out all the detail clearly, 
it has to'be coated with a suitable mineral substance and then 
polished in the super-calender. 

The minerals used for this purpose are China clay, satin 
white, and blanc fixe, which are fixed on the paper by moans of 
a solution of glue or casein. Satin white is chemically calcium 
sulphate, calcium cfwbonate, and alumina, and is prepared by 
the interaction of sulphate of alumina on quicklime. Bkinc fixe 
is barium sulphate. If case.in is used as the sizing medium, 
borax or ammonia must be used as a solvent, as casein ift insol¬ 
uble in water. The mineral coating is applied to the paper in a 
coating machine, consisting of three parts, viz., the coating 
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machine proper,i fi drying machine, and a reeling machine. 
Each*^idSof the paper is usually coated separately. The effect 
of adding this coating is to increaas the weight about 30 per cent, 
but the bulk is in no way increased, that is to say, sixteen 
pages of the paper before coating bulk exactly the same after 
coating. 



The printing on an art paper takes place, of course, on the 
minerai coating added, but the quality of the body paper is 
nevertheless of great importance. It must be strong and flex¬ 
ible, s(! that the coating will not pluck away from the surface of 
the sheet when it is being printed. The best quality of body paper 
is produced from Spanish esparto with a small percentage of 
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chemical wood pulp. The resin used in the l^ating-engine and 
the proportion of glue used in the coating rftust neither be too 
little nor too much. If therf^is too little glue, the enamtfl peels 
off in printing; if too much, the ink is not properly absorbed. 

Colouring substances may be introduced into the coating 
mineral so as to produce a coloured art paper. If a different 
colouring substance is used for the two sides, a duplex paper is 
the result. Imitation art paper is a heavily loaded and lightly 
sized paper wetted on the surface bef*re passing tTirough the 
calender rolls of the paper machine. It serves in placfe of art 
papers for some purposes, but it has a poorer surface and is 
usually less durable. 

Mixing of Pulps. —In paper-making pulps of different 
kinds are frequently mixed, different mixtures being used for 
different purposes. Ordinary newspapers are usually printed 
on paper made from a mixture of mechanical wood pulp and 
chemical wood pulp, the former greatly predominating. A 
chemical pulp prepared with soda, either unmixed or mixed 
with esparto pulp, is very suitable for soft papers of considerable 
bulk, such as blotting papers and antique papers. A bleached 
sulphite pulp mixed with esparto or rag pulp yields an ex¬ 
cellent paper for lithographic purposes. 

Physical Qualities of Paper. —A few note.s on various 
physical qualities of paper will be huj])ful to the lithographer. 

1. Weight. The weight is expressed by giving the weight 

of a ream, the ream consisting of 480 sheets, or more usually in 
ordinary printing paper.s; 500 or old sheets. Thus we may 
speak of a paper of 40 lb. demy, meaning that a ream of demy 
size Wvighs 40 lb. , • 

2. Bulk. The bulk of paper is indicated by giving the 
thickness of a ream or the thickness of a single sheet, the latter 
being measured by a micrometer gauge. The bulk depends 
upon the kind of pulp used, and also upon the process of 
manufacture. Cotton rags yield a bulkier paper than any other 
material, and esparto comes next in this respect.- The longer 
the pulp is beafen, the thinner the resulting paper. The calender¬ 
ing and glazing rolls greatly reduce the bulk of a paper. 

3. Transparency. Some fibres yield a more transparent 
paper than others, and transparency i.s usually increased by pro¬ 
longing the beating of the pulp. Sulphite wood pulp produces 
the most transparent papers, and after it come in order, straw, 
rags, esparto, soda wood pulp, jute, and mechanical wood pulp. 
Loading tends to opacity and super-calendering makes for 
transparency. 

4. Strength. This is variously indicated and measured. It 
may be expressed by the weight "required to bi-eak a definite 



strip, called the, l^-atkiny strain, or by the pressure required to 
burst i,i sheet lixed horizontally, called the hnrsttng strain. The 
strength of a machine-inade pa])%r is greatest in the madiiue 
direction of the paper, that is, in the direction of flow of the 
pulp in the paper-making machine. , 

6. Stretch. This denotes the elongation of a ])a{)er under 
tension, and is iinpoi'tant from a lithographic standpoint. A 
paper stretches least in the machine direction, and most in the 
direction at right angles' to the machine direction. To find the 
machine direction of a jiaper, when it cannot be deduced from 
the iijjpeai-ance of the fibres, place a circular piece of it on w'ater 
so as to wet only the under surface. Then lay the jiiece on the 
back of the hand. It will curl round into a sort of tube whose 
length runs with the machine direction of the paper. 

6. Resistance to Foldinij and Wear. These are qualities of great 
inqiortance for various kinds of jiaper, and may be tested em¬ 
pirically in several, ways. 

Paper and Moisture. —An ordinary paper usually contains 
from i to (i ])er cent of moisture, the amount varying accoiding 
to the humidity of the atmosphere. If a pajier with little or 
no moisture is exjiosed to the air, it will gradually absorb 
moisture and therefore increase in weight. The expansion of 
the fibres in this way may result in cieases, and these naturally 
cause trouble to the jirintor. A pile of sheets may become w'avy 
at the edges through the absorjition of moisture there. .All 
paper for printing, especially for lithogiaphic jiriiiting, must be 
•matured, that is, exjiosed freely to thfc air so as to absorb the 
maximum of moisture throughout its whole substance. This sub¬ 
ject will be more fully dealt with in Chapters XXII and KXIII. 

Lithug^raphic Requirements in Paper. —Pajier for litho¬ 
graphic printing should lie carefully made, and special pre¬ 
cautions should be taken in the preparation of the jiulp to 
ensure the minimum of stretch during printing. The best 
quality of htho paper is made from esjiarto, but suljihite pulp is 
often mixed with the esjiarto pulji. To obtain the best results, 
the esparto half-,stuff should be beaten quickly and cut Aiji with 
sharp tackle so as to jiroduce an open pulp, easily drained and 
dried on the paper machine. Such a pulji does not shrink much 
in drying, and expands very little in printing. From the wet 
to the dry end of the paper machine the tension on the web 
of paper as it is being gradually dried off sljould be as little as 
possible^and the felts which keep the paper in contact with the 
drying-cylinders must be. tight, so as to prevent “ cockling ’’ in 
the fini^ed sheet. In order that the sheets may expand the 
correct way when printing, the paper should be run the narrow 
way between the deckles on the paper machine. For example, 
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a sheet 30 x 40 in. should be run the 3(^in. way across 
the pa^er machine, and put into the printing majhinp the 
broad way. • * 

When the paper has been reeled off the machine, it is of 
advantage from a litljographio standpoint to have it damped 
and super-calendered. This not only gives a smooth finish, hut 
also takes the stretch out of the jjaper, and so fits it for work in 
which very fine register is necessaiy. 

Knamellcd or art paper for Uthograpfiy should be specially 
prepared for the purpose, because the highly finished art drapers 
commonly supplied for letterpress work are unsuitable tor 
litho printing. The coating should be free from the substance 
called satin white, and the mill should be given clearly to under¬ 
stand that the paper is for lithographic work. Colours will 
])rint lighter and purer on enamelled (or coated) papers 
than on plain uneoated papers, and for work that is to be 
varnished the best results are also obtained, on this class of 
paper. A good esparto-pulp sujier-calendered paper of about 
60 lb. weight demy will produce more artistic results than 
can be obtained on enamelled papers. 

Litho paper must be absolutely neutral, that is, neither acid 
nor alkaline in its reaction with litmus. An acid or an alkaline 
paper will gradually destroy the work. If the paper or the 
coating is .su.speeted of* affecting the r^tork by containing either 
acid or alkali in its composition, a piece should bo torn up and 
boiled with distilled water, when it may be tested for acids or 
for aeid salts by dipping into the solution a piece of blue litmus 
paper. The paper will turn red if acids are present. If no 
change takes place in tlje, colour of the litmus paper, then make 
a test for alkali by using red litmus paper. If alkali is present, 
the red litmus paper will turn blue. 

Standard Sizes of Writing and Printing Papers. —The 
following tables give the standard sheet sizes of writing and 
printing papers respectively :— 

Whiting Papeks. 

Sizes. 

Large Post. 

P’oolscap ..... 

Pinched Post ‘ . ... 

Post. 

Demy .. 

Medium ..... 

Koyal . . . . • . 


Dimensions. 

Inches. 

. 16-.i X 21 

. 131 X 164 
. 14.1 X 184 
. 16i X f9 

. 154 X 20 
. 18 X 23 
. 19 X 24 
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Printing Papers. 


Sizes, 


Diinensi6n8. 



iDches. 

Demy .... 


. 17^ 224 

Double Crown 


.» . 20 X 30 

Eoyal .... 


. 20 X 25 

Double Foolscap . 

r 

. 17 X 27 

Double Demy 


. 224 X 35 

l^ouble Eoyal *. 


. 25“ X 40 

Imperial 


. 22 X 30 

Super-royal 


. 21 X 28 

Prom the above tables it is easy 

to calculate the dimensions 


of any sheet in any of the folds, whether folio, quarto, or octavo. 
Thus the demy sheet, 17^ x 22.J in., gives demy folio, 17-J^ x lliin., 
demy quarto, 8J x 11^ in., and demy octavo, 8| x 5f in. 
Super-royal octavo represents a size of 10| x 7 in. 

01 Standard Sii.es of Cards. —^The following table shows the 
standard sizes of cards:— 


,Size.s. dimension.'.. 

Inches. 


Thirds .... 

. 3 

X 1| 

Extra Thirds 

. 3 

X 1' 

Eeduced Small . „ 

. 3.“- 

X 2^ 

Small .... 

• ■ • 3^ 

X 2 Li 

Town Size 

. 3 

X 2 

Carte de visite 

... . 4-i 

X 24 

Large .... 

. 4.1 

X 3 

Correspondence 

. . 44 

X «4 

Large Court . 

. . . 4' 

X 4 

Double Small 

• 

X 3,'',, 

Double Large 

. 6 

X 44 

Cabinet 

. C4 

X 4] 

Quadruple Small . 

• • • 7-1 

X 4' 

Quadruple Large . 

. 9 

X 6 













CHAPTEE XV. 

THE THEORY OF COLOD*E. 

Lijjrht and Colour. —Colour is a property of bodies which 
i.s manifested only in the presence of light. In complete dark¬ 
ness there is no distinction of colour, and in a dim light all 
colours appear to he more or less alike. The colour of a body is, 
in fact, due to a kind of selective action it has on the light that 
falls upon it. The exact nature of this action is completely un¬ 
known, but its results are matters of daily obsSrvation. Why a 
violet is blue or sulphur yellow wo cannot say, hut we know that 
each derives its colour by absorbing certain elements from white 
light and reflecting others. 

The Nature of White Light. —A simple experiment, first 
made by Sir Isaac Newton more than 200 years ago, will prove 
that the white light of,the sun, either direct or diffused as day¬ 
light, is a combbiation of many colours. Darken a room com¬ 
pletely by covering the windows with shutters, and pierce a small 
hole through one of the sljutters. A beam of light will pass 
across the room from the hole and light up a spot on the opposite 
wall, its.path being more or less traceable owing to the presence 
of dust particles in the ifir. If a triangular glass prism is placed 
in the path of the beam, as shown in Fig. 47, the light in passing 
through the prism will be refracted, that is, it will have its di¬ 
rection changed so that it will strike the opposite wall at a differ¬ 
ent height. Not only so, but instead of a bright spot of white light 
the wall will show a band of coloured light, with colours arranged 
in series .like thsse of the rainbow, namely, red, orange, yellow, 
green, blue, indigo, violet. The rainbow, indeed, is caused by 
refraction of sunlight in a similar way. White light is thus 
shown to be composed of a number of varieties of coloured light, 
which are refracted to different extents, the red being the least 
refrangible and the violet the most. The coloured band of light 
produced as above iS called a spectrum, and the colours of the 
spectrum can be re-combined to form white light. • 

The Spectrum of White Light. —The colours of th^ spec¬ 
trum are usually given as seven in number, namely, red, orange, 
yellow, green, blue, indigo, violet, ai^ are easily remembered by 
(-125) 
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the fact that the initial letters in the reverse way form the pro- 
nouncealjle word t/ibgi/or. They are, however, not sharply dis¬ 
tinguished, but gradually shade into each other, and a more ex¬ 
act enumeration would be: red, orange-red, orange, orange- 
yellow, yellow, greenish-yellow, green, bluish-green, tyan blue, 
violet-blue, violet. More than half the'spectrum is taken up 
with the blue and the violet, nearly a quarter is covered by green 
and yellow, and about a fifth by red and orange. All the 
spectrum^colours are i'ure, that is to say, if any one is isolated 
and pSssed again through a glass prism, it will not split up into 
any other colours. 



Coloured Bodies. —A coljured body owes its colour to the 
absorption or suppression of some of the constituent colours of 
white light and the transmission or reflection of the others, 
usually more or less diminished in intensity. If we analyse the 
light from a surface painted with chrome yellow by means of a 
glass p,rism (mounted in a suitable apparatus called a spectro¬ 
scope), we shall find that moat of the yellow rays, a fair propor¬ 
tion oi the green rays, and a few of the orange and the blue 
rays are reflected, whilst the other constituents of white light, 
including all the violet ray^, most of the blue and the red, and 
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many of the {ii’een, are absorbed. The re.sult is to give a 
yellow colour, hut not a pure yellow like that*ii^ the spectrum of 
white light. This spectrum is called the absorption spectriim of 
chrome yellow. The jihsorpflon spectrum of ultramai-ine will 
show moat of the blue and violet, much of the green, less of the 
yellow, and a little df the orange and red, no colour being 
entirely absent. The total result is a blue colour, but very far 
from the purity of th(! speetrflin blue. The absorption spectrum 
of a carmine pigment is strong in the re^ and orange weak in 
the yellow and green, and moderately strong iti blue and •violet, 
giving a total ])urplish effect, Indian red diffei-s in having 
much less of the blue and violet, giving a brighter red colour. 
Coloured solutions and coloured glasses also give absorption 
spectra, the colours which appear in the spectra being trans¬ 
mitted through the media instead of being reflected from a 
surface., as is the case with painted bodies. 

Luminosity of Colours. —An imirortant quality of colours 
is luminositv or brightness. White is more lilminous than any 
colour, and black is practically non-luminous. The colours of 
the spectrum are of various luminosity, the most luminous 
being orange-yellow and orange, next to these green and 
orange-red, then bluish-green and red, with the darker reds and 
the violets of very low luminosity. Certain quantitative meas¬ 
urements give the luininosity of chrome yellow as about three- 
fifths that of ])nrp white, of enierahf green and ultramarine, 
about one-half, ol vermilion and umber, about one-fifth. A 
lai'gri extent of a colour usually ajipears more luminous than a 
small one. 

Primary and Derived Colours.^ —Tor practical puiposes 
red, yellow, and blue lire regarded as the primary colours, 
because from pigments of these colours all other hues can be 
obtained by suitable mixture. If red and yellow are mixed, the 
result is orange, the exact shade depending upon the propor¬ 
tions of the two primaries. If red predominates, the orange is 
reddish, but if yellow predominates there is obtained an orange 
that inclines to yellow. A mixture of yellow and blue will give 
any shade of green from a greenish-yellow to a greenish-blue ac¬ 
cording to the proportions. The mixture of red and blue gives 
rise to purples and violets. All three primaries may bo mixed 
together in various proportions so as to yield numerous shades 
of olive, sage, and brown; and even a black can be made by a 
mixture of red, blue, and yellow. 

Orange, green, and purple, which result from cotflbining 
pairs of primaries, are called secondary colours. These second¬ 
ary colours may be combined with each other or with the' prim¬ 
aries to produce a third series of colours called tertiary colours. 
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Thus orange and green combine to produce citron, green and 
nurple yield a sldte colour, purple and orange result in a russet 
hue ‘ The mixing of a colour witji more or less white leaves its 
hue unchanged but alters its tint. The more white, the lighter 
the tint. If a colour is mixed with more or less black., its shade 
is changed. The more black, the darkerhhe shade. _ 

The Mixture of Coloured Lights.-The combination of 
lights of different colours produces different results from the 
mixing of coloured pigments. If we mix a yellow and a blue 






Fio. 48 .—Newton’s Disk. 



pigment, for example, the yellow absorbs all the red and Wue 
rays, and the blue absorbs all the red and yellow rays. The 
result is that all the constituent rays of white light are absorbed 
by the combination except green, which is transmitted or re¬ 
flected by both pigments. Vfbat we ob&in by tbe mixture ts 
not a combination of blue light and yellow light, but the trans- 
missit^ or reflection of what is left of white light when its red, 
blue, and yellow are absorbed, namely, green. 

The combination of lights of different colours can be studied 
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by means of Newton's disk (Fig. 48). This cowsists of a circular 
disk of cardboard which is made to revolve rapidly by means of 
a suitaBle mechanism. The»disk can be painted in sec!ors of 
different colours, and tvhen it is rotated the eye sees a uniform 
colour resulting from ^he combination of the colours painted on 
the disk. If all the colours of the solar spectrum are painted on 
the disk in proper order and in proper relative areas, the result 
is white light. If one half is painted blue and the^ther half 
yellow, the result is white (or grey, acoi%-ding to the shades of 
the primaries) and not green. Vermilion and emerald green on 
the disk give in combination a yellow colour, hut the mixture of 
these pigments results in a brick red. 

By means of a more exact apjjaratus it i.s possible to study 
combinations of the pure spectrum colours as distinguished 
from combinations of the impure hues of pigments. Among 
the results of experiments of this kind a few are worthy of note. 
The following five pairs of colours each co4nbine to produce 
white light: red and bluish-green, orange and greenish-blue, 
yellow and blue, greenish-yellow and violet, green and purple. 
Red and green combine to produce yellow. 

Complementary Colours. —In the previous paragraph we 
gave five pairs of colours that produce white when optically 
combined. These are known as complementary colours. Thus 
blue is the complemenlary of yellow, because a combination of 
blue and yellow light results in white; similarly yellow is the 
complementary of blue. So green and purple are complemen¬ 
tary to each other; bluish-green is the complementary of red ; 
greenish-blue of orange; greenish-yellow of violet. 

The True Primary, Colours. —The theory that red, blue, 
and yellow are the piimary colours is not scientifically sound, 
but it IS useful as explaining the results of mixing pigments. 
From the point of view of scientific optics, the true primary 
colours are red, green, and blue (or violet). A combination of 
these three colours produces white light, not black or a dark 
brown, as is the case with a mixture of the primary pigment 
colours. I The secondary colours according to this more scienti¬ 
fic system are as follows ; yellow, resulting from red arid green ; 
greenish-blue or sea-green, resulting from green and blue; 
purple, resulting from red and blue. In each case the second¬ 
ary colour occupies a position in the spectrum midway between 
the two primaries of which it is composed. 

Contrast of Colours. —The greatest contrast in coleurs is 
between complementary pairs. Thus purple and green contrast 
strongly, as do yellow and blue. If two colours are s«en in 
juxtaposition, the hue of each appears to be modified by the 
others. Thus if we look at a yellow*and a green patch side by 
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side, the yellow Essumes an orange hue and the green a bluish 
hue. So green beside blue inclines to a yellowish colour, while 
the blhe acquires a violet tint. C mplementary colours iside by 
side intensify each other by contrast. The general principle in 
all such modifications by contrast may he stated thus*; If two 
colours of the spectrum are placed side by side, each tends to 
acquire a hue a stage farther away in the spectrum from the 
other. 

If we look intently for a time at a red object, and then 
direct our gaze to a white surface, we shall see a faint greenish 
image of the red object. If the original object is blue, the faint 
image will be yellow. In each case the after-image is in the 
complementary colour of the original. If instead of directing 
the gaze to a white surface after looking intently at a coloured 
object, we direct it to a coloured surface, the true colour of the 
surface becomes modified for our vision by mixture with the 
complementary of the colour of the first object. For example, 
suppose we have been looking at a blue object intently, and 
then turn our eyes on a green surface ; the green surface will 
seem yellowish-green because of admixture of its colour with 
yellow, the complementary of blue. This is known as succes¬ 
sive contrast, to distinguish it from the simultaneous contrast 
described in the preceding paragraph. 

Colour Harmonies.^ -In all designs involving colours, the 
qualities of the individual colours and the harmonious combina¬ 
tion of them must be taken into full consideration. Reds are 
warm colours, yellows are bright, Islues and violets are cold. 
Red and yellow suggest nearness, whilst blue and green suggest 
distance. Certain colour groupings are plea.siug to Ahe eye, 
whilst others are harsh and displeasing. Closely related 
colours, such as yellow and green, green and Idue, crimson and 
orange, make bad harmonies, but complementary jiairs in 
proper shades usually harmonize w'ell together. Among good 
and pleasing combinations we may mention the following: 
crimson and blue, crimson and golden-yellow, scarlet and blue, 
orange and blue, yellow and violet, green and r6d. When more 
than two colours are associated together, the problem of 
harmony becomes a much more difficult one. 



CHAPTER XVI. 

PRINTING INKS. * 


Constituents of F^rinting Inks.— Printing inks consist of 
various suitable pigments intimately mixed with linseed oil which 
has been boiled to a proper consistency. The mixing of the oil 
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and the pigment takes place in a suitable mixing machine, and 
the whole is then ground between rollers in an ink-grinding 
mill (Pig. 49). The grinding procejs is continued until a fine 
fl.STl 
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buttery product cis obtained, which on being rubbed over with 
the fingee sticks to it, and shows a smooth, glossy surface on the 
part Which has been disturbed. { ‘ 

Linseed Oil. —Linseed oil is the chihf drying oil, and is ex¬ 
pressed from the seeds of the flax plan|, which is eitensively 
cultivated for this purpose as well as for the fibre that is manu¬ 
factured into linen. The best oil for printing inks comes from 
the shores of the Baltic Sea, and is called Baltic oil, but Calcutta 
oil, as obtained from vlndia, is not now much inferior. The 
oils obtained from Argentina, the United States, and the shores 
of the Black Sea contain impurities that render them useless to 
the manufacturer of printing inks. 

After the oil has been expressed from the seed.s, it is run into 
large tanka which are traversed by hot pipes, and is there al¬ 
lowed to settle until all the chief impurities, called foots, have 
subsided to the bottom. The oil in this state, known as refinal 
oil, is sent to the printing ink manufacturer, who stores it in 
tanks for several months before making it into printing ink 
varnish. After standing in these tanks it is known as old 
tanked oil. 

Boiling the Oil. —The old tanked oil is run into varnish pots 
containing from 40 to 100 gallons each, and it is then heated up 
to a certain temperature, at which it is kept for a whole day. 
After being allowed to cool down, it is hfeated to a much higher 
temperature, so as to cause it to thicken, it is maintained at 
this temperature during the day and allowed to cool over night, 
the heating being repeated day after day until a varnish of the 
proper strength is obtained. One day’s heating at the high 
temperature will give only a very thip varnish, and x;ach ad¬ 
ditional day’s heating adds to the strength of the resulting 
varnish. 

For certain inks and under certain conditions substances 
called driers (such as litharge, acetate of lead, etc.) have to be 
added to the oil during boiling. These have the effect of hasten¬ 
ing the drying of the oil varnish when it is mixed with the pig¬ 
ment for printing. Under certain other conditions it is viecessary 
to remove all the grease possible. For this purpose the oil is 
placed in a special kind of pot and heated until it will just light 
on contact with a flame. It is then allowed to burn until the 
requisite consistency is obtained. Varnishes made in this way 
are very costly and very dark in colour; consequently their use 
is very restricted. 

Black Pigments. —Lampblack is the fine soot deposited 
when > certain oils and gases are burned in a limited supply of air, 
so that the carbon is not oxidized to any extent. The flame 
plays on to a revolving fnetal roller, from which the soot is 
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removed steadily, by a scraper placed on the other side from the 
flame. Jlhe chief grades are : spirit black, the most expensive, 
obtained from burning spirit; cofbon or gas black, obtained by 
burning the natural gases occurring in the United States; and 
common or vegetable black, made by burning almoiv any oil 
or fat. ' 

Frankfort or drop black is a heavy but not dense black 
prepared by charring wood and animal matter in air-tight kilns. 
Ivory blahk and bone bj,ack are made by charring ivory and bones 
in a similar manner. These char blacks are not so extensively 
used in the manufacture of printing inks as those mentioned in 
the previous paragraph. 

White Pigments. —The most important white pigment is 
white lead, which consists of a mixture of the carbonate and the 
hydrate of lead in varying proportions, the former being the es¬ 
sential constituent. The hydrate is added in order to make the 
pigment dry more rapidly, but it tends to reduce its opacity. 
The oldest process of manufacture of white lead, known as the 
Dutch process, is still in extensive use, and may be outlined as 
follows. Inside a brick building or stack, some 20 ft. high, 
there are placed alternate layers of spent tan hark and earthen¬ 
ware pots, the pots containing each a piece of sheet lead on a 
little shelf above some dilute acetic acid. The stack is filled up 
in this way and left closed for some three, months, during w'hich 
the tan bark ferments, producing a considerable amount of heat 
and much caihon dioxide gas. The heat vaporizes the acetic 
acid in the pots and causes it to combine with the sheet lead to 
form acetate of lead, which is in turn acted upon by the carbon 
dioxide gas with the formation of white lead. The white lead of 
the stacks undergoes a subsequent purification to fit it for use as 
a pigment. There are other processes of manufacture, hut it is 
unnecessary to describe them here. 

Kremnitz white, snow white, and French drop white are 
produced by modifications of the process. Flake while is a very 
pure form of white lead, free from hydrate. 

Owing to the highly poisonous character of white lead, 
various substitutes, such as lead sulphate, called sublinted white 
lead, and lead sulphite, have been introduced. 

Zinc white or Chinese white is an oxide of zinc, prepared by 
burning the vapour of metallic zinc. Zinc sulphide is also used 
as a white pigment, generally mixed with barium sulphate or 
some other substance. 

The native barium sulphate, called bary tes, after purification, 
forms,an excellent white pigment known as reducing white. 
Another form of the barium sulphate pigment is prepared from 
the blanc fixe or permanentt-white which occurs as a by-product 
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in certain chemical industries. Barium sulphate is^ often used 
to adulterate white lead. • ' 

Pans white or whitening is carbonate of lime, g.nd is 
prepared from chalk. | It is used to modify the shade of other 
pigmentii 

Alumina or transparent white is prepared by precipitating 
sulphate of aluminium with soda ash (i.e. carbonate of sodium), 
and is the chief base employed to combine with the aniline or 
coal-tar colours. ^ • 

Blue Pigments. — Ultramarine occurs in nature as’a rare 
mineral called lapis lazuli, which is found chiefly in Central 
Asia and China, but for commercial purposes it is manufactured 
by a chemical process. An intimate mixture of China clay or 
kaolin, soda ash, sand, sulphur, and resin is heated in a special 
kind of furnace and allowed to cool slowly. The blue thus 
formed is cleansed, levigated, and dried. Ultramarine green, 
red, and violet are also known, but these are not of much 
practical importance. A form of ultramarine’ is .sold under the 
name of Oriental blue. 

Prussian blue, also called Berlin blue, is a ferrocyanide of 
iron, prepared by acting upon the yellow prussiate of potash 
(i.e. potassium ferrocyanide, a compound of potassium, iron, 
and prussic acid) with green copperas (i.e. ferrous sulphate, one 
of the sulphates of i3;on). When solutions of these two sub¬ 
stances are mixed together, a white precipitate is thrown down, 
which can be converted by oxidation to Prussian blue, the 
quality and shade depending on the process of oxidation. 
Bronze blue, Milori blue, pure bhie, and Chinese blue are varie¬ 
ties of Prussian blue. Antwerp blue is a compound of Prussian 
blue and alumina. It khould be noted that colours prepared as 
above are obtained in the form of a watery paste which has to 
be filtered and dried, and the temperature of drying greatly 
affects the shade of the final colour. 

Cobalt blue is a very expensive blue prepared from alum, 
carbonate of soda, and phosphate of cobalt, but imitations are 
sold. ^ ♦ 

Indigo is prepared from the indigo plant, which grows 
chiefly in India, hut it can now be chemically manufactured. 
Pure indigo enters into commerce in the form of blue cubes. 

Electric blue and turquoise blue are names for blue lakes, 
prepared by fixing suitable aniline dyes on a base of alumina or 
a mixture of alumina and blanc fixe. 

Red Pigments. —Vermilion is a very brilliant reft colour 
consisting of a sulphide of mercury, which occurs in nature as 
the mineral cinnabar, but commercial vermilion is a manufac¬ 
tured product. The process con^sts in heating a mixture of 
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morcury atiji flowers of sulphur in a solution of caustic potash 
tor several hours, 'but a better quality of pigment is obtained by 
heating rnorcury and sulphur to^^'ether in shallow iro* pans 
without the addition of a liquid. The jiest quality is Chinese 
vermiLiim, and other varieties include orange vermilion, scarlet 
vermilion, and extract of vermilion. Vefmiiionettes are imita¬ 
tions of vermilion prepared by precipitating certain of the coal- 
tar colours on to white mineral substances like barium sulphate 
or white lead. They are less permanent than true vermilion. 

Red ochre is prepared by heating a naturally occurring 
impure hydrate of iron so as to reduce it to iron oxide mixed 
with such other oxides as alumina and silica. Light red, 
Venetian red, and Indian red (also called Persian red) are prac¬ 
tically varieties of red ochre, differing in shade and to sdme 
extent in composition. They are manufactured as by-products 
of certain chemical industries. 

Chroine red is a chromate of lead prepared from chrome 
yellow by boiling with caustic soda or lime, or by boiling 
white lead with a solution of potassium chromate. It appears 
on the market under such names as Chinese red and American 
vermilion. 

.intimony red or antimony vermilion is a compound of the 
metal antimony with sulphur and oxygen. 

Many of the red pigments are of the class called lake.s, con¬ 
sisting of certain organic colouring acids combined with metallic 
bases, such as alumina, barium sulphate, or lead oxide. In 
several of these lakes the colouring acid is carminic acid, 
obtained li'om the dried bodies of the cochineal insficts which 
live on a species of cactus ])lant called the cochineal fig, found 
in .'\merica. Of these cochineal lakes, 'as they are called, the 
most impoi’tant is carmine, a very expensive colour. It 
contains the minimum of the metallic base, and is therefore of a 
rich, intense hue. Crimson lake contains more of the irase, and 
scarlet lake owes its bi'ightei' colour to an admixture of ver¬ 
milion. Florentine lake is another variety of cai'inine lake. 
Bronze carmine and bronze scarlet are lakes of this class with a 
characteristic bronze sheen. 

Another group of red lakes are pre])ared from the root of 
the madder plant instead of the cochineal insect. These are 
known as madder lakes. The varieties include crimson madder 
lake, scarlet imdder lake, rose, madder lake, and madder 
lake simply. 

Indian lake or lac lake is derived from lac, a resinous secre¬ 
tion on c“rtain East Indian trees produced by the puncture of 
the lac'insect, which is closely akin to the cochineal insect. 

The aniline or coal-tar^ lakes are an important group, in 
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which the colouring matter is derived from tjie coal-tar 
products. The colouring principle of madder, aliza'^in, is now 
usually obtained from coal ^r, and accordingly madder lake.s 
really belong to this group. Other red coal-tar lakes include 
orantp Imkc, scarlet lake, geranium lake, red lake, and roseine 
red, but the last nanie may be .sometimes merely a fancy trade 
description. 

Red lead is an oxide of lead which is used to a small extent 
in the manufacture of printing inks. , * 

Yellow Pigments. —The most important yellow pigments 
are chromates of lead, zinc, and Ijarium, especially of the first- 
named metal. The.se are known, according to shade, as lenum 
chrome, girimrose chrome, pale chrome, golden chrome, deep 
chrome, yelloir chrome or chrome, yellow, and orange chrome or 
chrome orange. The lead colour is prepared by treating potas¬ 
sium bichromate with lead acetate (i.e. sugar of lead) or lead 
nitrate. Soda crystals (i.e. sodium carbonate) or Glauber’s salts 
(i.e. sodium sulphate) may be added in order to alter the .shade 
of the colour. Chrome orange and chrome red are made by 
treating lead chromate with caustic soda or lime. 

Zinc chromate, sometimes called zmc yellow and citron 
yellow, is prepared by treating potassium chromate (not bichro¬ 
mate) with sulphate of nine. Barium chromate, made from po¬ 
tassium chromate and» barium chloride, is of a greenish-vellow 
colour. 

Cadmium yellow, the dearest of the yellow pigments, is a 
sulphide of cadmium, pijspared by acting on a solution of a 
cadinium salt with sulphuretted hydrogen gas or solution. It 
can be pbtained in either a pale or a dee}) shade. 

True Na])le,s yellow’ir, a compound of an oxide of lead with 
an oxide of antimony, but the pigment now usually sold under 
that name is an imitation. 

Yellow ochre, also called (ydden ochre and hrown ochre, and 
raw sienna are naturally occurring iron earths, containing an 
oxide or hydrate of iron along wuth alumina, silica, etc. The 
sienna i^ a pimu- and finer eai'th than the ochre, and u.sually 
contains a little manganese oxide. If raw sienna is,heated to 
low redness, burnt sienna, which is of a more orange tint, is 
obtained. 

Yellow lake results from precipitating quercitrin, a substance 
found in the bai’k of a North American species of oak tree, on 
to alumina. • 

The gum or resin gamboge, prepared fi'oin a Malaysian 
plant, yields a bright yellow pigment, which is most ujeful in 
the form of a lake with alumina, 

Indian yellow or punee, made kom the urine of cattle that 
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have been (ed on the leaves of the mango tree, is very fugitive 
and very expensive, but a cheaper and more permanent imita¬ 
tion is, sold under the name. i ■ 

Qreen Pigments. —Chrome green qonsists of an oxide of 
chromium, but some varieties contain phosphate of chromium. 
Gwgnet's green is one form of chrome green, and another is 
known as viridian. 

Paris green or emerald green is a compound of copper 
acetate and copper ars^nite, but its very poisonous nature ne- 
cessarBy restricts its use. The ink sold now under the name of 
emerald green is a very fugitive lake. 

Terre verle (that is, green earth) is a kind of dull green ochre 
which is used to some extent as a pigment. 

Malachite green consists of a mixture of copper carbonate 
and copper hydrate, and occurs in natui e as the mineral mala¬ 
chite. 

The name Brunswick green is sometimes applied to a 
compound of copper with oxygen and chlorine, but more 
usually to a mixture of Prussian blue and chrome yellow 
combined with barytes. It is manufactured by mixing together 
solutions of iron sulphate, lead acetate, barytes, potassium ferro- 
cyanide, and potassium bichromate, filtering off and drying the 
precipitate. This latter Brunswick green, also called chrome 
gi'eeu, is of the nature of a lake. Qther green lakes are 
prepared similarly from' Prussian blue and gamboge, among 
them being Prussian green and Hooker’s green. 

Brown Pigments. —Baw umber is a brownish natural 
ochreous earth consisting of silicates of iron, manganese, and 
alumina. Burnt umber, with a darker colour, is prepared by 
heating raw umber to low redness. ‘ 

Vandyck brown is properly a kind of bog earth containing 
oxide of iron, but the name is now usually applied to bitumin¬ 
ous ochres and even to artificial preparations in imitation of 
them. Sometimes commercial Vandyck brown is a mixture of 
lampblack and yellow ochre. 

Sepia is the dark brown secretion of the cuttle-fish after it 
has been chemically purified. 

York brown is a cheap quality of brown earthy pigment. 
Maroon lake is obtained by precipitating the colouring matter of 
certain barks on to a mixture of alumina and lime. Brown 
lake is a name used to denote a brown pigment made from dye¬ 
stuffs in contradistinction to a brown earth.* 

Purple, Violet, and Mauve Pigments. —Just as greens 
can be^obtained by mixing blues and yellows, so purples can be 
obtained by mixing reds and blues, but there are also distinc¬ 
tive purple pigments. Purple lake is akin to crimson lake. 
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Burnt carmine and burnt lake are made by charripg carmine 
and crimson lake respectively. A violet lake is obtained from 
tbe root of a species of tbe p|^nt called alkanet. Mag'enia lake 
and mauve lake are jpkes in which the colouring substance is 
respectively the magenta and the mauve obtained from coal-tar. 
Mauve carmine is a'very superior and expensive quality of 
mauve lake. 

Permanence of Pigments. —Even in the complete absence 
of air and atmo.spheric moisture, a fevy pigments iJre slightly 
darkened or faded by light, e.g. carmine and crimsoji lake. 
The presence of air and moisture causes more of them to be 
altered by light, but there are a number of colours of great per¬ 
manence that show practically no change under exposure. 
These most permanent colours are the following : ultramarine, 
cobalt blue, Prussian blue, chromium oxide, terre verte, raw and 
burnt sienna, chrome yellow, Venetian red, Indian red, yellow 
ochre, burnt umber, and true emerald green. The most fugitive 
colours are as follows: carmine, crimson lake, purple lake, 
scarlet lake, mauve lake, magenta lake, violet lake, Naples 
yellow, emerald green lake, and indigo. In general, mineral 
colours are more stable than vegetable ones. 

Transparency of Pigments.— Some pigments are charac¬ 
terized by great opacity,-notably white lead, vermilion, chrome 
yellow, and blacks ; whilst others are more or less transparent, 
for example, P. ussian blue, ultramarine, indigo, gamboge, sepia, 
Vandyck brown, burnt sienna, and burnt umber. The lakes 
may also he classed as tnynsparent. If in printing a show card 
containing bright vermilion and yellow letters with a black 
outline, the outline were to be printed first for the sake of 
register, it would he found after printing that these two colours 
had so obliterated the black outline as practically to ruin the 
work. In printing important colour work such as this, the 
colour sequence must he very carefully considered before com¬ 
mencing to print. In ordinary chromo work, after the ground 
has been laid with opaque colours such as chrome yellow and 
vermiliqn, only transparent colours must be used except for 
making tints or for outlines. 

Tints, Mediums, and Pomades. —A tint is an ink made 
by adding a small quantity of strong colour to a colourless 
printing medium. A printing medium is a suitable preparation 
or carrier, into which may be ground a pigment of any colour, 
thereby forming a ‘printing ink. Lithographic varnishes are 
printing mediums. A tinting medium is composed ‘of lithe 
varnish made into a transparent white ink by grinding into it 
such ingredients as alumina white, magnesia, starch, etc., the 
first being generally employed, but garnishes alone may be used. 
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Pomade is used in printing inks for shortening purposes, 
that is, to make them pasty and easily workable. It jjelongs to 
the vaseline group of fats. • * 

Drying of Inks. -1-Linseed oil, which is the medium of all 
printing'inks, is a quick-drying oil, that is to say, it quickly 
absorbs oxygen from the atmosphere and dries to a thin, trans¬ 
parent film. Some pigmeqts assist, or at least do not retard, 
the drying process, hut others retard drying considerably. The 
latter require to have substances added te them called driers, in 
order to assist the absorption of atmospheric oxygen by fee oil. 
The principal driers are Utharije (an oxide of lead), red lead 
(another oxide of lead), snijar of lead (i.e. lead acetate), gold 
size, manganese dioxide, and manganese borate. The driers are 
often added to the oil during the boiling process described on 
page 182. The slowest drying inks are the lakes, lampblack, 
emerald green, Vandyck brown, and sepia, whilst such inks as 
lemon chrome, orange chrome, burnt sieiyna, burnt umber, 
bronze blue, and vermilion are quick-drying. 

The Mixing of Inks. —Certain colours cannot be mixed 
together because of mutual chemical action. For instance, the 
sulphur in nltramarine will darken white lead by forming some 
black lead sulphide, so affeeting the shade of the mixture ; but 
zinc white can be safety mixed with ultramarine, because zinc 
sulphide is white. The same is true ql ultramailiie and chrome 
yellow; consequently gi’eens are produced from the latter by 
the action of Prussian blue. Ultramarine is gradually de¬ 
stroyed by acids, and Prussian blue by alkalis. 

Varnishable and Non-varnishable Inks. —When printing 
inks ar» to be varnished it is well to have a guarantee from the 
ink-makers that these will stand spirit varnish, this being the 
principal varnish used on printed work. Many of the colours 
used by the lithographer contain a proportion of aniline dye to 
give brightness, and this is apt to be affected by the spirit which 
the shellac, from which the varnish is made, is dissolved in. 
When printing with inks that are to take varnish afterwards, a 
quantitji of gdtd size should be added to ensure a protective 
skin being formed on the work. Copal varnish is not* so severe 
on printed work as spirit varnish, but it is much more expen¬ 
sive. The following list of varnishable and non-varnishable 
inks will be useful. Some of the names are merely makers’ 
trade names for special shades or mixtures, rather than names 
of distinct pigments.* 
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Bed Lakes. 


‘Varnishable Inks. 

Carmine Lake 
Madder Lake 
Crimson Madder Lake 
Scarlet Jjake 
Bose Lake 
Garnet Lake 
Florentine Lake 
Maroon Lake 
Brilliant Lake 


Non-varnishable Inks. 
f‘ 

Geranium Lake '' 
Bronze Carmine Lake 
Buby Lake 
Cerise Lake 


Beds. 


Lake Bed » I Geranium Bed 

Pure Vermilion ! 

Vermilion Bed I 

Imitation Vermilion ! 

Carmine Bed 
Buby Bed 

Chinese Bed I 

Madder Bed ! 

Crimson Bed j 

Scarlet Bed ! 

Violets, etc. 

• 

Mauve Carmine Lake 
Violet Lake 
Mauve Lake 
Purple Lake 
Magenta Lake 
Claret Lake . 


Blues. 


Bronze Blue 
Chinese Blue 
Milori Blue 
Pure* Blue 
Prussian Blue 
Antwerp Blue 
Marine Blue 


Azure Blue 
Venetian Blue 
Turquoise Blue 
Electric Blue 
Peacock Blue 
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Blues. — Continued. « 

,■> 

Varnishable Inks. • Non-varnishable InHs. 

I 

Indigc^Blue 

Imperial Blue ■ 

Blue Lake ^ 

Oriental Blue—Light and 
Dark 

Boyal Blue i 

Ultra Blue 

Greens. 

1 Viridine Green 
I Velvet Green 
i Peacock Green 
i Emerald G^een 

Browns. 

Photo Brown 
Chocolate 
Mahogany Brown 
Vandyck Brown 
Sepia 

Indian Bed ! 

Venetian Bed 1 

Baw Umber ' } 

Burnt Umber ■ 

Baw Bienna • ! 

Burnt Sienna 

Yellows. 

Cadmium Yellow—Light 
and Dark 
Transparent •Yellow Lake 
—Light and Dark 
Indian Yellow 
Naples Yellow 
Zinc Yellow 
Chrome Yellow— 

Primrose, Lemon, Citron, 

Golden, and Orange. 

Lacquers (for Tin Printing) 

Gold Lacquer 
Orange Lacquer 
Bed Lacquer. 
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( Whites. 

Var%’ishable Inks. Nofi-varnishabk Inks. 

Kreiiinitz White 
Zinc White 
Flake White 

Transparent Tint W'hiti' ; 

Special White (for Tin | 

Printing 

—This hst will vary to .some extent with dilTfrent makers. 

Preparation of Inks by the Lithographer. —It is very 
rare, nowadays, for a printer to grind his own inks, the, general 
plan being to buy the colours direct from the manufacturer 
ready for use; but owing to the special requirements of the 
lithographer, it is the custom of the makers J^sup'ply them 
with as full a body of colour as possible, and iB|er than they 
are likely to be required. It is then a simple matter to reduce 
or thin them to suit all kinds and conditions of woik. On the 
other hand, the colour which is about to be jirinted may be a 
tint only, and not a strong body-colour, in which case a very 
small proportion of ink is mixed into a suitable transjiarent 
medium, w'hich takes the place of ordinary ink. This medium 
may be composed entirely of lithographic varnishes, such a.s 
ordinary thick or middle varnish thinAed as required with 
thin or extra thin varnish; but it is better to use the tinting 
medium as sold by the ink manufacturers, thinned down to 
proper working consistency with extra thin varnish or boiled 
linseed oil. 

Lithographic inks as bought in are also as free as possible 
from added grease, it being left to the printer to determine the 
amount and kind of ink doctor likely to be most suitable. 
Indeed, this could not be otherwise, as the ink manufacturer 
has no means of knowing the proportions of ink and medium, 
or anything in connection with the various jobs which the parti¬ 
cular ink is to be used for. Nor can he know the kind of 
surface from which the work is to be jirinted ; stone and alumin¬ 
ium requiie more grease than zinc. 

Consistency of Inks. —Eegarding the consistency of printing 
inks, much depends upon the quality of the paper and other 
conditions. To use a stiff ink upon a highly super-calendered 
paper would be to invite trouble from offjetting; therefore in 
such a,case the ink must be made soft and buttery by using 
extra thin varnish, boiled oil, pomade, or anything that will 
make it short and loose, instead of stringy. The speed of the 
machine must also be taken into account. The quicker the 
speed, the greater is the ne(4)ssity for thin inks, the general rule 
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being to use a very thin, short ink, with only ^ sufiScient 
quantity on the rollers to print the solid portions of the work 
solid. -The amount of body-colour is determined by the^ con¬ 
ditions. If the solids p,re printing .solid and yet not sufficiently 
strong in colour, do not try to get the desired result by over¬ 
loading the work with ink, but strengthen the ink by adding 
more body-colour to it. 

Driers in Chromo Work. —The drying quality of colours 
must be taken into account by the machinoman befflre begin¬ 
ning to print. If the work in hand is a job in which there are 
several pi'intings, it will be necessary for the printer-to take 
some precaution against the yellow—which is usually done first 
—drying too quickly. A second colour falling on top of one 
that has dried hard does not print well ; neither would it print 
well if the first were wet and sticky. It must therefore be the 
aim of the printer to regulate the drying quality of the inks so 
that they dry neither too fast nor too slow. In printing chromo 
work it is a good plan to add just a little tallow or olive oil to 
the yellows, etc., and a little gold size or other drier to the 
lakc.s. Tinting medium is a .slow-drying ink. 

Printing Tints. —If the colour about to be mixed is a tint, 
an idea should be formed as to the quantity likely to be used, 
and a little more should always bo allowed for. Take as much 
of the tinting white ii^k (tinting medium) on to the slab as is 
considered necersary to work off the job, allowing for the little 
extra, and thin it to working consistency with thin lithographic 
varnish. The colour copy should now be studied to determine 
which is the predominating colour, and when this has been 
decided upon, add this colour to the tinting medium until suffi¬ 
cient has been worked iff to bring it up to nearly the strength of 
the copy. This must be tested by daubing out a touch upon 
paper, and then adding the other necessary colours to bring 
about the correct tone. For instance, if the colour about to be 
matched is a dark grey inclining to the blue shade, begin by 
adding blue to the medium, until, when a touch is daubed on 
paper it appears to be of about equal strength to that of the 
copy, onfy blue instead of grey. Now add sufficiept burnt 
sienna to bring the colour round to a greenish shade, and finally 
add crimson lake very carefully until the correct shade of grey 
is obtained. It is a good practice to mix just a small quantity 
first, so as to form an idea of the proportions before proceeding 
with the bulk. . 

Although a grey tint may be produced by adding a* small 
proportion of black ink to the printing medium ink, it does not 
as a rule produce so nice a colour as that which may be got by 
mixing the burnt sienna, crimson lajje, and pure blue together. 

10 
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It is well that the young prover or machineraan should use these 
three colhurs and become as familiar with them as possible, as 
there is too end to the variety of shades and tones that may be 
made by varying the proportions, including all the shades of 
buffs, browns, and greys right down to a soft black. 



CHAPTER XVII. 

LITHOGRAPHIC PRINTING MACHINES." DIRECT FLAT-BED 
MACHINES. 

Introductory. —Fifty years ago the only kind of lithographic 
machine in use was a very simple direct flat-bed type, whereas 
to-day there are rotary machines, offset machines, two-colour, 
and perfecting machines. There has also taken place during 
that time a very great improvement in all details and auxiliary 
arrangements, such as driving, inking, damping, feeding, and 
delivery. These developments have greatly increased the 
resources and widened the range of the lithographic art in 
competition with letterpress printing. 

Although rotary litho machines are of comparatively recent 
introduction, the idea of such machines seems to have been in the 
mind of Aloys Senefelder, the inventor of lithography, for in his 
“ Complete Course of Eithography,” published in 1819, he makes 
reference to a “• peculiar machine ” which he had invented for 
the purpose of drawing on a “ stone plate or cylinder 
Another early inventor conl'truoted a machine with cylinders of 
lithographic stone, and with inking and damping rollers. 

Types of Lithognaphic Printing Machines. —As has 
already been indicated, planographic printing machines fall into 
two great classes: flat-bed machines and rotary machines. 
Bach of these classes is in turn subdivided into two others, 
namely, direct printitig machines and offset printing machines. 
In a flat-bed machine the printing surface is flat and travels 
backwards and forwards in the bed of the machine, but in a 
rotary machine the printing surface forms part of the surface of 
a revolving cylinder. Flat-bed machines can print either from 
stone or metal, but only metal plates are practicable in rotary 
machines. A rotary machine runs like clockwork, whilst a 
flat-bed machine is comparatively a cumbersome, noisy contriv¬ 
ance, with anything but a giaoeful movement. 

In a direct printing machine the sheet is fed into the 
grippers of the impression cylinder, which by its revolution 
carries it into direct contact with the actual printing surface. 
In an offset machine the sheet on the impression cylinder is 
(147) • 
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brought irtto contact with another cylinder called the iirtermedi- 
ate or tra^isfer or blanket cylinder. This latter cylinder is covered 
with an india-rubber blanket, whith receives a direct print from 
the printing surface, and this print is offsetted on to the sheet 
of paper on the impression cylinder. ' 

In colour work, with hand feeding, the output of a rotary 
machine is fully half as much again as that of a flat-bed 
machine; and in work where register is not vei-y important the 
rotary can easily do'double the work of a flat-bed machine. 
Automatic feeding will greatly increase the rate of output. 

Eotary machines take up very much less room in proportion 
to their printing surface than flat-bed machines. Taking a 
printing surface of 45 x 35 in., the following figures show 
the comparative dimensions of a rotary and a fiat-bod machine :— 


T.vpe of Muc’-iine. 

Length. 

Jtreaiitli. 

iieitflit. ; 

Flat-bed 

17 ft. 

9 ft. (i in 

. 1 7 ft. 9 in. 

Rotary 

1. „ 1 

9 „ 10 „ 

, ' 0 „ 0 M ’ 

The floor area covered bv the 

flat-bed 

machine is, therefore. 


161^^ sq. ft., whereas the equivalent rotary machine occupies 
only 118 sq. ft., or fully'25 per cent less. 

The Direct Printing Flat-bed Machine. —As the oldest 
type of litho printing machine, and as exemplifying much that 
is common to all types, the direct flat-bed machine will be de¬ 
scribed first, and at greater length than the remaining types. 
The essential parts of the machine maybe enumerated thus (see 
Fig. 52): (1) the frame; (2) the carriai/c, for receiving the stone 
or iron bed-plate ; (3) the mpressioii cylinder, round which the 
sheet of paper passes in order to receive the impression from the 
printing surface; (4) the drivinij mechanism, for propelling the 
carriage, revolving the cylinder, etc. ; (5) the inking mechanism, 
for inking the surface of the stone or plate ; (6) ,the damping me¬ 
chanism^ for damping the sutface of the stone or plate'; (7) the 
feeding mechanism, for supplying the sheets of paper to the im¬ 
pression cylinder; (8) the delivery mechanism, for taking the 
printed sheets off after they have received the impression. All 
these eight parts of the machine will now be described in suc¬ 
cession, along with various details associated with them. 

The Frame. —The frame of the machine must be very 
strong and rigid, because the whole of the strain ultimately falls 
upon it. It consists of two strong iron side frames, joined by 
cross stays. The centre ^lay, which should be placed exactly 
under the centre of the impression cylinder, in order to take the 
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full weight of the impression, must bo firmly bolted to the side 



frames. It is a good plan to grout into the foundation with 
concrete, or to pack it^ up with hardwood wedges, thug rendering 


Fio. 52.—Fom- Views of Direct Flat-bed Machine. 
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it impossible for any spring to take place. The front and back 
stays Lerve as ties to the side franles, and the latter also'carries 
the journals foy the bearings of the 
driving shaft. 

The Carriage. —Besting upon and 
i bolted to,, these three stays are the 
.2 runner rails upon which the carriage 
■D reciprocates, that is, moves backwards 
B and forwards. These rails must he 

o very accurately finished, and must he 

^ strong enough to prevent any dip from 
° taking place. The carriage rests upon 
o a number of pairs of runner (xnvls or 
B anti-friction rollers, which roll back¬ 
us • wards and forwards on the runner rails. 
“ These rollers must be ground accur- 
■| ately to limit gauges, so as to ensure 
I that they are all of the same diameter, 
for if there is any difference in the dia- 
g meters the carriage will rest only upon 
“ those of largest diameter. 

13 The carriage itself is sometimes re- 
K Jerred to as the coffin because of its 
o shape. It consists of a bottom en- 
■g closed by four sides, all very strong, 
s and the coffin-like shape is intended 
g, to make it suitable for being fitted 
I with a movable bed, whose position 
< in the carriage “can be adjusted to suit 
5 the thickness of any particular stone 
5 or iron bed-plate for metal plate print- 
g ing. This adjustment is effected as 
•g follows (Fig. 53). At the bottom of 
the coffin there are wedge pieces upon 
g which rest corresponding inqlines on 
5 the underside of the movable bed. 
„ Projecting through the carriage at its 
H front end, and attached to the wedges, 
I_ there are screws, by means of which 
* the wedges are drawn forward or 

g pushed back, thus raising or lowering 

^ the bed so as to bring the stone into 
correct contact with the cj linder. 

The Impression Cylinder. —The 
impression cylinder is of iron ground 
perfectly true, and is of massive construction. It is mounted 
On,a solid steel shaft of good diameter in order to withstand 
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the great pressures required in lithographic printing, and this 
shaft is journalled in bushe* of cast iron or gun niotal^ which 
are let into the side frames. 

Two methods of Adjusting the pressure of the cylinder on 
the printing surface are in use, namely, the lever system and the 
spring system. In the former (Fig. 64) there are two links at¬ 
tached to the underside of the cylinder bushes. These hang down 
in the box portion of the frames, and there rest on them two long 




Fio. 64.—Lever System of Obtaining? Pressure. 


bars parallel to the base of the machine. At the ends of these 
bars there are cast-iron weights, which can be varied in number 
according to the pressure required. In setting the stone the 
movable bed should be raised until the stone, when passing 
under the cylinder. Just slightly lifts the weights. In the other 
system (Fig. 65) there are powerful springs bearing down on the 
bushes, and the pressure is regulated by means of screwsi The 
means of fixing these screws varies in different machines. Messrs. 
F'urnival & Co., Ltd., adopt the le^r system, but other makers 
employ the spring system. 
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Driving: the Carriag^e. —The driving shaft, which is journ¬ 
alled on ftie hack stay, is revolvejl hy a belt from the power 
shaft, fee belt operating on the usual fast and loose pulley ar- 

rangenlent, or it ,may be 



driven by an electric motor. 
On the other end of the driv¬ 
ing shaft from the fast and 
loose pulleys there is a large 
flywheel. On the centre of 
the driving shaft there is a 
pinion wheel, or more usually 
two pinions, gearing with 
large sjnir wheels set low in 
the frame of the machine. 
These spur wheels, which are 
on the same shaft, are coupled 
together by a craiih pin, 
which supports and controls 
one end of the connecting rod. 


The other end of this connect¬ 


ing rod is forked with a short shaft or stud journalled in each side, 
which carries a rack wheel for propelling the carriage. The 
reason for forking this end of the connecting rod is to support 
the rack wheel at each side, so as to make it strong enough to 
propel such a heavy carriage as is required in a lithographic 
machine. On its lower side the rack wheel is in mesh with & fired 
rack attached to the centre stay, whilst on its upper side it is in 
mesh with a rack attached to the underside of the carriage. Ac¬ 
cordingly, as the spur wheels revolve, the rack wheel is moved 
backwards and forwards along the bottom I'ack, and as this rack 
is fixed the rack wheel is thereby caused to revolve, thus pro¬ 
pelling the carriage backwards and forwards hy its action on 
the upper rack. In one of the machines afterwards illustrated 
the propulsion of the carriage is effected by a hypocycloidal 
mechanism. 


Driving the Cyiinder. —On top of the carriage and 
attached to ,it are two mcks, one at each side, which are in 


mesh with two spur wheels on the cylinder shaft, one at each 
side. The wheel on the off side of the cylinder is called the 
fast wheel, because it is fixed to the cylinder shaft so as to 
revolve with it; the other, called the Igose wheel, revolves 
freely oj the cylinder shaft at the feeder’s side. The loose 
wheel, being always in mesh with its rack, oscillates as the 
carriage reciprocates, and keeps the cylinder and carriage 
always in proper relation to each other. The fast wheel has 
several teeth cut away so as to avoid meshing with its rack 
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when the carriage is reversing. The cut-away portion is so 
timed as to come opposite tij the rack at the end of Ats stroke, 
thus allowing the carriage to return while the cylinder r?mains 
.stationary for the grippers to receive the next sheet. 

The ’Cylinder-starting Arrangement. —The loose wheel 
■starts the cylinder and turns it until the fast wheel comes into 
mesh with its rack, the mechanism for securing this being as 
follows (Fig. 56). Having its bearing in the end of tlje cylinder 
there is a swivelling pawl which has a tail-piece in engagement 
with a spring stud, whose pressure keeps the pawl in its normal 
position. Hanging loosely on the cylinder shaft, on the outside 
of the loose wheel and revolving with it, there is a link having 
at its end a projection which protrudes through a radial slot in 
the loose wheel. This link is held against one end of the slot 
by means of a spring attached to the loose wheel, on the inside 
of which there is a lug against which rests the projection of the 
link. When the cylinder has completed a printing revolution, 
the carriage reverses, thereby changing the direction of revolu¬ 
tion of the loose wheel and leaving the cylinder stationary. 
The 1 ug on the loose wheel then comes into contact with the 
pawl, compresses the spring, and so allows the lug together with 
the projection on the link to pass. The travel of the carriage is 
so arranged that the projection goes just beyond the pawl, and 
the removal of the pressure on this allows the spring stud to 
swivel it into its normal position once more, so that when the 
carriage again reverses, the projection and lug come against the 
pawl, and the cylindei’ is rtjvolved into contact with the printing 
surface. 

If these parts were ivorking always in the relation described, 
the cylinder would take every time, but as this is not desirable a 
check action is provided which is operated by a handle on the 
outside of the side frame, convenient to the feeder or layer-on. 
This handle is attached to a stud which connects, on the inside 
of the frame, to a cross piece which, when in one position, 
allows the different parts to operate so as to revolve the 
cylindei*; hut when it is desirable to check the cylinder, the 
handle is moved so as to bring the cross piece jrrto such a 
position that when the loose wheel is reversing it stands in the 
path of the projection on the link, so preventing it from follow¬ 
ing the lug on the loose wheel. Under these conditions the lug 
on the loose wheel presses down the pawl, but the projection on 
the link not being able to pass with it holds the pawl down, and 
thus when the wheel again reverses, the lug on the loose wheel 
passes over the pawl, leaving the cylinder stationary'. 

A Double-inking JVleciianism. —-On the check handle 
there is a tail-piece, at the end of which there is a stud engaging 
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with a bar attached at its other end to a stud in a wheel which 
is in mgsh Vith a pinion of half its tiiameter, keyed to the spur 



wheel shaft. As the spur wheel shaft and the wheel on it only- 
make one revolution to each complete cycle of the machine, it 
Ipllows that the wheel in mesh with it, being twice its diameter. 


F|Ot 56,-—C^lin^er-startinR AiTangement. 
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only makes one revolution to two cycles of the* machine. 
Therefore this wheel throughtthe bar pushes the checSt Ijfindle 
over at every second cycle of the machine, thus causing the 



• 

cylinder to be taken every other time, and so double-inking the 
stone. The bar is slotted so that it may be easily lemoved, and 
it is attached only on those rare occasions when double rolling 
is necessary. 

The Cylinder-locking Arrangement. —The fast wheel of 
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the cylind* is fitted with a locking arrangement which, in con¬ 
junction With the push-hortie rod, ensures that the cylinder will 
come fo rest at exactly the same place each time (Fig. 57). On 
the insides of the side frames, sliding vertically, there are two 
bars which are held in their top position by springs underneath. 
These together form what is termed the lock-holt. At the top 
they are cut away so that together obey form a cup, and one of 
them also,has a shoulder or cam piece on to which runs a bowl 
attachfid to the fast wheel, the contact causing the spring under¬ 
neath to compress and so allow the bar to drop. The carriage 
at this point having arrived at the end of its stroke, the cylinder 
is pulled up by means of the brake, the bowl resting on the bar 
until the cylinder is pushed home, which is accomplished in the 
following manner. Bwivelling on a stud in the side frame there 
is a lever on which is a howl in contact with a cam on the spin- 
wheel shaft, and attached to this lever there is a rod, at the 
other end of which is the push-home lever, also swivelling on a 
stud. The latter lever, through the action of the cam, swivels 
backw’ards and forwards and comes in contact with a lug on the 
brake wheel (fixed to the cylindei- shaft), thereby pushing the 
cylinder home, that is to say, pushing it until the howl on the 
cylinder wheel rests in the cup formed by the tw'o bars, the one 
on which the bowl has been resting immediately rising behind 
the howl when it has passed into the cup. In this way when 
the pushing lever recedes the cylinder is held in a given position 
until the loose wheel engages with it, when an incline on the 
underside of the carriage comes into Contact with a bowl fixed 
to the bar or lock-bolt against which the cylinder has been 
pushed, forces it down, and allows the cylinder to revolve. 

The Furnival Cylinder Brake. —In Furnival machines the 
cylinder is fitted with a po-werful snivel 
brake, (Fig. 58) w-hose engagement and 
adjustment w-ith the brake wheel are reg¬ 
ulated by means of a powerful spring on 
the underside. On the brake wheel there 
are two swellings which, as the •cylinder 
revolves, run on to the brake shoe, there¬ 
by compressing the spring, whose pres¬ 
sure effectually controls the cylinder. 
The pressure of the spring is regulated 
by means of a screw and nuts. One of 
the swellings is so placed that it runs cn 
to the brake shoe just before the carriage 
has finished its stroke, and remains in 
contact'until the cylinder has again com- 
menbed to revolve, thereby not only slow¬ 
ing down the cylinder but, together with the lock-bolt, keeping it ' 
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under complete control. The other swelling is so placed that as 
the cylinder revolves and approaches its contact with tlie printing 
surface, it runs on to the Wake shoe and remains m contact 
until the friction between the stone and the cylinder is effective, 
after whfch it once more runs free. The effect of the brake at this 
point is to stagger the cylinder gear in the rack so that the 
cylinder still meets the stoije at exactly the same place each 
time. 

Other Cylinder Brakes. —Other methods arc adopted by 
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different makers to obtain the same 
results. Fig. 59 shows the brake 
on a machine of Mann & Co. It 
consists of a shoe in two portions, 
the upper parts of which are drawn 
more or less close to the brake 
wheel by means of connecting rods 
with a pressure wheel in tlie centre. 

This pre.ssure wheel rests upon an 
eccentric cam, which, while re¬ 
volving, pushes it up, causing the 
shoe to tighten and grip the brake 
wheel, releasing it again as it 
comes round to a lower part. Fig. 60 shows what is known as 
the ‘ ‘ band ” brake. It is worked by a simple up-and-down move¬ 
ment of the njJ, thus loosening or tightening the hand. The 
strong black lines indicate the leather facings on the shoes. 

Air-cushioning Cylinders. —.4ir-cushioning cylinders, or 
air buffers, are now generally employed on all lithographic flat¬ 
bed machines of large size. Their effect is to lessen the great 
strain put upon a machine hy the action of the powerful brake, 
and to assist in reversing the bed. The cylinders, usually 
four in number, are fixed low.inside the frame, at either end of 
the machine. A rod carrying a head at either end is fixed to 
the carriage. As the carriage nears the point of reversing, the 
head on the rod, called the plunger, enters the cylinder and 
compre^cs the air which it contains, thereby drawing up the 
carriage in a gentle and natural manner. ^ 

The Inking Mechanism. —The inking apparatus is a most 
important part of a lithographic machine. The printing surface 
receives the ink after it has been evenly and thinly spread by 
transference through contact with several surfaces, mostly of 
rollers. The ink is placed in an ink duct at the driving end of 
the machine, and this duct is in contact with an ink cyll^ider or 
duct roller, which is driven by a chain from the shaft of the large 
spur wheel below. This cylinder is operated by a ratchet wheel 
at its end engaging with a pawl, th% pawl riding on a disk that 
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can be set so as to regulate the number of teeth through which 
the ink cylinder will turn at each revolution of the shaft. If 
the ink iS to be supplied thinly, tjre roller is made to turn but 
little'; if more thickly, the roller is made to turn more at each 
revolution. In addition there is a spring pawl revolting con¬ 
tinuously round the end of the ink cylinder, which can, while 
the machine is in motion, be put into and out of engagement 
with a lug attached to the ink oyMnder. When the pawl en¬ 
gages tha-lug, it causes the ink cylinder to revolve continuously. 

Xhe ink is taken from the ink cylinder by a vibrating ' ductor 
roller, which moves backwards and forwards so as to come into 



contact with the ink cylinder and the inking slab alternately. 
It is operated by a cam which is so set that the roller drops on 
to the slab when the latter has passed well under it; and so 
deposits ink on the return of the carriage. The inking slab, 
which may be either of iron or of marble, is attached to the stone 

^ There is some confusion between the terms I'ibraiivg and oscillafwg in 
general u^e, but in this book we follow the prevailing trade practice in de¬ 
scribing the movement of the ductor roller as vibrating and the lateral move¬ 
ment of some of the inking rollers as oscillating. The former is in stiictness 
an oscillating movement, and the iatter a reciprocating movement. The term 
vibration is more correctly applied to a very rapid oscillatory movement due 
to the elasti'*ity of the moving body, e.g. the movement of a sounding tuning 
fork. 
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or plate carriage and moves with it backwards and forwards in 
the bed of the machine. * 

The inking slab transterij its ink to a number of distributing 
rollers so placed across the bed that they do not come into con¬ 
tact wit^ the printing'surface. The function of these rollers is 
to break up the colour thoroughly before it is picked up from 
the slab by the inking rollers. They are capable of being set 
At a very wide angle to givfe them the fullest oscillation. The 
inking or forme rollers are those that receive the ev'jnly distri¬ 
buted ink from the slab and apply it to the printing surfs,ce just 
before it passes into contact with the paper. They may number 
AS many as six, all journalled in separate cast-iron bushes, there¬ 
by doing away with a great deal of wear on the roller spindles 
and the unpleasant rattle caused by a worn spindle dancing in 
the fork. The inking rollers are fitted with runners that ride on 
leather-covered inclines which lead them gently on to the stone 
without any bump. The inclines are adjustable to suit the 
position of the edge of the stone. There is ati arrangement for 
lifting the inking rollers, which is worked by means of T bars 
whose tops rest just below the roller bushes. These bars slide 
vertically inside the frames, and are raised by means of a bell 
crank lever, which is coupled to the lifter handle through a bar 
of suitable length, to allow of the handle being convenient to the 
operator. By means of this handle the rollers may be fixed in 
Any one of the following three positions; (1) Lifted clear of both 
slab and stone ; (2) in contact with slab but clear of stone ; (3) 
in contact with both slab and stone. The distributing and ink¬ 
ing iollers are revolved simply by friction with the slab or print¬ 
ing surface. 

An improved formtof inking mechanism includes geared re¬ 
ciprocating or oscillating rider rollers on the forme rollers. 
This system is very common on the Continent and also in the 
United States, but is not so much in use in Britain. In this 
Arrangement the forme rollers are journalled in forks adjustable 
vertically, the forks being carried by blocks which are adjustable 
Along horizontal slides. Between each two adjacent rollers, 
and sufmounting them, there is a polished steel rider which is 
driven through a pinion in mesh with a rack affixgd* to the top 
of the carriage. These rollers are set in the following manner. 
Take the rollers out of contact with the riders by moving the 
fork blocks along the slide, set the stone to the correct height, 
and then drop the_ forks until the rollers rest on the stone. 
Having done this, raise the forks until they just touch the roller 
spindles, then slide the blocks until the rollers are in contact 
with the rider, see that the forks and blocks are locked in 
position, and the rollers are then ready for printing. In this 
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case the rollers always run in the straight, the lateral or recipro¬ 
cating motfon being imparted to the riders by means of bobbins- 
on their swindles, in which a lever snoves to and fro. Owing to 
the risers being geared, they and the forme-inking rollers are- 
continuously revolving, whether in contabt with the slone and 
slab or not, and therefore there is a great increase in the amount 
of distribution as compared with the older method. 

The Damping Mechanism or 'Water Motion. —In a litho¬ 
graphic nv.ohine there must be provision for continuous damping 
as waU as inking of the printing surface, and to ensure a 
uniform and not excessive damping the moisture has to reach 
the stone or plate through a series of rollers and a damping 
slab. The mechanism is very similar to the inking mechanism, 
but it is placed at the other end of the machine. The cloth-co¬ 
vered damping slab, like the inking slab, is part of the stone or 
plate carriage, and reciprocates with it in the bed of the 
machine. In automatic damping arrangements it receives its 
moisture by contact with a ribraling damping roller, which is in 
turn moistened by intermittent contact with a brass duct roller 
revolving half in a water duct or water fountain. The last- 
namel roller is operated by a pawl and ratchet arrangement 
similar to that on the inking cylinder. In older machines there 
is no automatic mechanism for damping the slab, and water has 
then to besprinkled on to it from time.to time as it moves. 
The slab transfers its rfioisture to the two damping rollers, 
which in turn dampen the printing surface. The details of au¬ 
tomatic damping arrangements vary on different makes of 
machines. 

There is also a geared form of damper similar to the geared 
inking arrangements. The two damping* rollers are surmounted 
by a polished brass roller which is driven through a pinion in 
mesh with a rack on the top of the carriage. The setting and 
adjustment of these rollers are accomplished in the same way as 
already described for the corresponding inking rollers. This 
geared damper is essential where the geared inkers are in use ; 
otherwise the machineman will find difficulty In keeping the 
edges of the stone clean. 

The Peading: Mechanism. —The sheets for printing on are 
fed to the cylinder by a feeder from a feed-board, of which part 
is flat for carrying the pile of sheets and part slopes down tan¬ 
gentially to the cylinder at such an angle that each sheet as 
placed upon it finds its way to the front rests by its own weight. 
The tarfgential position of the sloping feed-board ensures that the 
sheet will fall naturally on to the gripper rests without having to 
be forced or bent on to them by means of smoothers or guides. 

The sheet is caught on to the cylinder by means of grijijrers 
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that close and open alternately with the revolution of the 
cylinder. Of these there arj two kinds, the solid plo.ia gripper 
and the finger gripper. The former is a cast iron piece extend¬ 
ing th' full width of tlje inside of the cylinder and mounted on 
a shaft journalled in the cylinder walls. Fastened to this oast 
iron portion is a flat steel plate, which is actually the gripper 
that nips the sheet against the edge of the cylinder. The front 
lay or sheet rest is a piece on the cast iron running its full length 
and at right angles to the steel plate. This lay ma^ be made 
up of a series of small pieces which can be adjusted to suit the 
shape of the gripper edge of the sheet, so avoiding any risk of 
the sheet rocking and thereby causing had register. The finger 
gi'ipper, as the name denotes, consists of a series of fingers 
which can be moved along the gripper shaft to suit the position 
of the sheet, and the “ nip ” of each finger may be set indi¬ 
vidually. When the finger gripper is used, it is customary for 
each fiuger to he fitted with a sheet rest capable of adjustment to 
suit the amount of grip. 

A register motion is attached to the underside of the feed 
hoard, being connected to the side lay through the slot in the 
table in which it slides. The movement of the side lay is 
obtained from a cam on the loose wheel of the cylinders, and is 
such that, when the sheet is fed to the front and side lays, the 
latter automatically pushes the sheet into its correct position 
and flies back immediately the grippers have closed upon the 
sheet, thus preventing the sheet from dragging against the lay 
when the cylinder begins to revolve. The lay is easily set for 
different sizes of sheet by means of a wing screw. 

The Delivery Meejhanism. —There are very few machines 
now without an automatic delivery mechanism. The printed 
sheet is picked off the impression cylinder on to a delivery or 
flyer drum -by means of a suitable gripper mechanism, and it 
passes thence down sloping tapes over long parallel sticks 
known as flyers. These automatic flyers move backwards and 
forwards round their fixed lower ends from the tapes to the 
deliverynboard^ and at each forward movement carry a printed 
sheet with them. An automatic counter may be attached for 
counting the sheets. There is very little risk of Inarking the 
work if the sticks are fitted either with star wheels projecting 
through slits or with file cards on their surface. The latter con¬ 
sist of cloth covered with short wires like the bristles of a brush, 
such as used to cleah files, etc. Where finger gripper^ are in 
use, great care should be taken when adjusting them along the 
shaft, to see that one is not set opposite a gripper in the flyer 
drum, as the latter grippers cross the path of the former when 
opening into the gap of the impression cylinder in order to grip 
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the sheet and pass it on to the flyers. The flyer sticks should 
also be placed in position so as not to interfere with the 
grippers on the flyer drum. 

The Machine Brake.— Last but notj least, the machine is 
fitted with a very powerful brake, which acts on the flywheel, 
and is operated by means of the belt striker handle. It 
operates automatically as the belt is moved on to the loose 
pulley, and in fact when the handle is pushed home the 
machine is locked. The brake is so powerful that the machine- 
man can bring the machine to a dead stop in a few inches. 



CHAFTEE XVIII. 


MACHINE AND HAND PBBSS ROLLBBH. 

The Different Kinds of Rollers. —All planographic machines 
require a considerable number of rollers, which may be classed 
under two distinct headings, viz. inkiTig rollers and damping 
rollers. The inking rollers comprise the forme-inking rollers, 
the ink-distributing rollers, the rider inking rollers, the vibrat¬ 
ing ink ductor roller, and the ink-duct roller. The damping 
rollers comprise the forme-damping rollers, tile vibrating damp 



ductor roller, the brass water-fountain roller, and the f brass 
damp-distributing and grease-collecting roller. 

The Forme-inking Rollers. —The forme-inking rollers are 
those which come into direct contact with the forme or printing 
surface and charge it with ink. They consist of heav*y iron 
stocks covered with one to two plies of stout flannel and an 
outer covering of leather; or they may be covered with india- 
rubber. The flannel may be out to,the size required and then 








164 


MACHINE AND HAND PRESS ROLLERS. 


secured tcI the stock by stitching, or it may be bought from 
dealers irf the tubular or stocking jhape ready to pull on. This 
variety is manufactured in different sizes to suit the various 
thickne.sses of rollers. There are two different kinds of leather 
rollers, namely, the soft absorbent kind, and the glazeS variety. 
The former are known as nap rollers, because of the soft, 
velvety pile on the surface ; the latter are called glased rollers, 
because ef their hard, smooth surface. 

Nap Forme-inking Rollers. —There are several methods 
of preparing nap rollers for printing. As they are received 
from the makers, the leather is dry and of a buff colour, but the 
nap is already prepared. The skins are sometimes treated first 
to an application of castor oil, and the rollers are then put into 
the machine and worked up for a considerable time with strong 
litho varnish, after which they are washed with turps and 
scraped with a blunt knife, when they are ready to receive ink. 
This treatment, however, has the objectionable result of causing 
the rollers to work greasy for a considerable time afterwards, 
and the leather stretches easily. A good plan with new rollers 
is to saturate the skins with thin lithographic varnish. A 
coating may be put on by spreading it over with the hand, and 
further applications may bo afterwards given until the leather 
refuses to absorb more. If they are then scraped to free them 
from superfluous varnish, they may be put at once into the 
machine and charged with printing ink; but they should not be 
used on line work to commence with. Nap rollers are best for 
all planographic work, but it is necessary to have ai least four 
complete sets, one set for each range of colours. 

Qlazed Forme-inking Rollers. —GJazed rollers are prepared, 
if new, by placing them in the machine and running them up in 
thin lithographic varnish and driers such as gold size or good 
paste driers. When this has been well worked into the skins, 
the rollers should be scraped and the slab washed, after which 
they should be charged with a hard, quick-drying ink, such 
as a mixture of a yellow chrome burnt umber, and gold size. It 
is better to allow the roller to run in a good supply of« ink until 
it is workejd thoroughly into the grain, and then by scraping up 
the slab several times gradually to reduce the quantity until 
only the thinnest film of ink is left on the surface. The rollers 
may then be lifted from the machine and placed on end in the 
roller rack for a few days until the ink has become quite hard 
and dry. The surface of the rollers will now have a rough, 
gritty feeling as the hand is passed over them; so they must be 
made smooth by rubbing them with a block of wood covered 
with fine glass paper. The inking, drying, and glass-papering 
must be repeated two or three times until a satisfactory surface 
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has been obtained. It is not essential that the rollei^ should be 
new to do this. It may b^ done at any time by allpwing the 
printing ink to dry upon them after they have been is use; 
but the principal poipt to bear in mind is to have only the 
thinnest'possible coating on at each inking. If a short road 
is attempted by trying to make one thick coating do in¬ 
stead of several thin ones, the result will be that the ink will 
dry on the surface, but it may take months instead of days to 
become hard throughout. Glazed rollers cannot be sflccessfully 
worked on metal plates; for these, nap rollers are best, with 
rubber ones next best. Glazed rollers, however, are very useful 
on stone, and allow of quick changing of colour. These rollers 
should be worked very sparingly charged with strong colour of 
thin or buttery consistency. Under these conditions long runs 
of good work may bo cari'ied through. 

Rubber-covered Forme-inking Rollers. —Eubber-covered 
forme-inking rollers may be made by casting Jhe indiarubber on 
to the iron stocks, and afterwards turning them true in the 
lathe; or they may bo covered with a rubber skin pulled over a 
covering of Hannel, and then tied at the ends exactly in the 
same manner as a leather roller. Bubbor rollers may be used 
on all planographic work, whether on flat-bed or rotary machines. 
Their chief I'ecommcndation, however, as with glazed rollers, is 
the ease and speed with which they may be cleaned, and for 
that reason only one set of I’ollers is necessary for each 
machine. The diameter of the rollers for flat-bed machines 
.should be exactly the same as that of the iron collars on either 
end of the spindles. 

The Ink-distribujing Rollers. —The distributing rollers, 
unlike the forme rollers, do not come into direct contact with the 
printing surface, but act on flat-bed machines midway between 
the forme rollers and the ink duct, whilst on rotary machines 
they act in conjunction with the oscillating ink drum. Their 
special use, as their name implies, is to distribute the ink on the 
slab or drum in the best possible manner previous to its deposi¬ 
tion oiw the Tonne rollers. They should all be prepared by 
glazing as recommended for glazed forme rollers. , 

The Rider Rollers .—The rider rollers are of sfhall diameter 
and made of smooth solid steel. They revolve on and between 
the forme-inking rollers, and there are also riders on the distri¬ 
buting rollers. They assist the further distribution of the ink 
and help to keep it fti a fresh, printable condition. ^ 

The Vibrating Ink Ouctor Roller. —The vibrating ink 
ductor roller is the one that moves to and from the ink duct, 
bringing with it each time a supply of ink, and depositing it on 
the ink slab or o,soillating ink drum, as the case may be. The 
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quantity of. ink carried is regulated by the thumb-screws at the 
rear of tbs duct and also by its ^dwell on the duct roller or 
cylinder. It is generally prepared as recommended for glazed 
forme rollers, and may be of either leathe;; or felt, but it may be 
cast in indiarubber or printer’s ro|Jer composition. Tfie latter 
makes the best roller of all, but it is liable to be affected by the 
damp, and also by atmospheric and other conditions. 

The Pprme-damping Rollers. —The forme-damping rollers, 
like the forme-inking rollers, are those which come into direct 
contact with the forme or printing surface, and supply to it the 
necessary amount of damp to prevent the forme-inking rollers 
from depositing ink on the parts where it is not required. The 
quality and condition of the damping rollers are of the utmost 
importance, and this cannot be too strongly impressed upon the 
mind of the young machineman, as so much depends upon an 
even, uniform damping with the minimum quantity of water. 
The damping roller, as a rule, consists of an iron stock, gener¬ 
ally (but wrongly) of very small diameter, and covered with 
several coverings of felt, flannel, etc., with an outer covering of 
a tough, hard-wearing cloth called moleskin. These rollers 
must be perfectly level from end to end, and of uniform thick¬ 
ness. It is essential that they should be kept clean and in an 
absorbent condition, by washing them with turps or naphtha 
and the scrubbing brush, and afterwards with warm water, and 
finally by scraping them with a blunt knife. This should be 
done at least two or three times a week. 

More difficulty is sometimes experienced with proper damping 
on rotary machines than on flat-bed machines. This is largely 
due to the rollers continually revolving the one way, instead of 
reversing as on the flat-bed machine, and also to the oscillating 
motion of the brass distributing roller, which has a tendency to 
work the soft packing towards the centre, and cause them to 
become high at these parts. It would be better if these stocks 
were made of such a thickness that not more than two cover¬ 
ings would be required to complete them. They should be 
hollow to avoid unnecessary weight, faced with brkss to, prevent 
rust, and dead true. 

The old idea that a damping roller built up with a number 
of thick absorbent coverings of felt and flannel must necessarily 
hold a considerable quantity of water, with which it will gradual¬ 
ly part to the printing surface, is erroneous. This is now recog¬ 
nized hy the machine-makers, and modern machines are fitted 
with automatic damping arrangements on similar lines to the 
inking arrangements, which give the necessary supply of damp 
with each traverse of the cylinder; but the makers, with few ex¬ 
ceptions, do not appear U have seen the necessity for an 
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improved damping roller stock. If, however, the ^ock is of 
very small diameter and it mjist be built up, then let i^ be done 
with a firm, tough material that is not likely to yield or give 
way with the rolling, or from the effects of the oscillating brass 
distributing roller. Imree or four ply rubber canvas cylinder 
covering will give this result, and there are two methods of 
applying the material. The first and perhaps better way is to 
cut off half a yard or so from the piece, which should be one 
and a half inches longer than the stock, and to separate one of 
the plies by pulling it asunder. If this is warmed slightly, it 
will become quite sticky, and it may then be rolled tightly 
round and round the stock. Now repeat the process until the 
desired thickness is obtained, and then tie down the ends. The 
roller is then completed with one ply of good flannel and an 
outer covering of the best quality of moleskin. This will give a 
roller that will remain even and regular for a long period, the 
moleskin being the only part requiring renej^al. The second 
method consists in cutting the material into suitable strips 
(without separating the plies) and fixing it on by sewing. The 
thread should be well waxed, and the top ply should be treated 
along the seam to one or two coats of quick, hard-drying ink, 
when it may be finished up with the covering of flannel and 
moleskin. There is yet another very satisfactory method of pre¬ 
paring a permanently level and uniform damping roller. The 
stock should ho .sent to an indiarubber manufacturer, and the * 
desired thickness of indiarubber composition oast on, which is 
afterwards turned true in the lathe as recommended for rubber 
forme-inking rollers. It is then finished off with the covering of 
flannel and moleskin. 

The Vibrating Damping Ductor Roller. —The vibrating 
damping ductor roller acts in a similar manner to the vibrating 
ink ductor roller; that is to say, it moves to and from the wa¬ 
ter-fountain roller and carries with it a supply of water which it 
deposits in a regular fashion on to the damping slab or the brass 
oscillating distributing roller which runs in close contact with 
the forme-damping rollers. 

The Water-fountain Roller. —This is a brass roller 
similar to the brass oscillating distributing roller, and revolves 
in the water fountain, the lower portion always being in the 
water and the top portion out of it. As it revolves, it carries 
round with it a uniform supply of water on its surface with 
which it feeds the vibrating roller. It should be kept perfectly 
clean, and ink and grease should not be allowed to gather on it. 

Hand Rollers. —Hand rollers are prepared and treated in 
exactly the same manner as machine rollers. Nap rollers, 
whether for machine or hand, should not be allowed to lie in 
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c6IoRr '{or,q.ny length of time after being in nee. The ink should 
be scrape^' from them with a blunt knife, and then washed with 
, a mixture of three parts of naphtha to one part of paraffin oil. 
After scraping again the rollers may be left until required. 
Special precautions must be taken if driers are used in' the ink. 
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EOTAllY AND OFFHET MACHINES. 

Introductory. —We have already indicated the general 
character of rotary and offset machines, and have shown the ad¬ 
vantage of rotary over flat-bed machines. The offset machine, 
which is of comparatively recent introduction, has great advan¬ 
tages for certain classes of work. It is only since the advent of 
the offset machine that it has been possible to produce perfect 



printing of the nature of a very finely engraved view, or fine 
unbroken hair-lines, or a smooth, sparely printed flat tint on 
rough hand-made paper without previously damping it, and that 
is done at a speed that a few years ago would have been con¬ 
sidered jmpoaoible. Pino chromo work done on the offset 
machine possesses a character and charm peculiar to itself, 
and produces the most artistic matt effects. Less ink i^ required 
by the offset process than by the’direct method. 


The Diukct Eotaby Machine. 

/' 

The Frame.—A direct rotary machine (Fig. 63) ft built 
upon and securely braced to a substantial base plate. The side 
frames are of solid plate section and are firmly bolted to the 
base and suitably sta 3 'ed so as to ensure absolute rigidity. 

(109) 



F^o. ,63.—Direot Rotary Machine : Side EleYation. 
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The Plate Cylinder.— The plate cylinder in thi# type of 
machine takes the place of ^e carriage, with the stene and 
inking slab, in the flat-bed machine. It is ground perSectly 
true, and its periphery j^s divided into two sectors with suitable 
spaces or gaps between. One sector carries a permanent zinc 
plate which serves as the inking slab, and the other sector 
carries the printing plate of* zinc or aluminium. The latter 
plate is fastened on by means of simple clamps which swivel on 
shafts in the cylinder gaps. These clamps are easily manipu¬ 
lated and enable the printer to give an even tension to keep the 
plate flat to the cylinder. Before putting on a plate, its back 
and the surface of the cylinder should be wiped so as to prevent 
anything from distorting the plate when the clamps are tight¬ 
ened. 

The cylinder is mounted on a large steel shaft which is jour¬ 
nalled in bushes in the side frames. On this shaft, at each end 
of the cylinder, there is a gear wheel attached to the cylinder by 
strong bolts which fit into radial slots in the wheels. This ar¬ 
rangement is very useful if the plate should be put in a wrong 
position, for example, out of register with the previous plate 
from the gripper to the back edge. In that case, it is only ne¬ 
cessary to slacken the bolts, move the gears by means of the fly¬ 
wheel, and when the cylinder is in correct position to tighten 
the holts again. The cylinder wheels are driven by pinions on 
the driving shaft, which is journalled in the side frames. 

The Impression Cylinder.—The impression cylinder is 
also ground perfectly true, and is mounted on a strong steel 
shaft. There is bolted to each end a wheel in mesh with the 
corresponding wheel on Jhe plate cylinder, thus causing the two 
cylinders to revolve together. Unlike the plate cylinder, the 
impression cylinder is journalled not in fixed but in eccentric 
hushes, to ensure that it will move out of contact with the plate 
cylinder when the inking plate comes round to it. This is 
effected by the following trip mechanism. 

On each eccentric bush there is a tail-piece, to which is 
attached,•by &eans of adjustable couplings, a toggle lever 
mounted on a trip shaft which extends the whole width of the 
machine. On this shaft and keyed to it there is a tadial piece 
having two lugs or notches on its periphery. Swivelling loosely 
on the boss of this radial piece there is another lever carrying 
two pawls which poifct in opposite directions and engage with 
the lugs on the fast^bver. The lever carrying the pawl| oscil¬ 
lates continuously, and is operated by a cam attached to the end 
of the impression cylinder. It is obvious that if both pawls 
engage with the lugs at the same time the cylinder will move in 
and out all the time, brut as this is «ot desired a further radial 
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lever is f'rovided, having on its periphery a high and a low 
surface upon which ride the bo^^’ls fixed on the pawls. This 
lever* is controlled hy the pedal on the feeder’s stand, so that 
■when the pedal is depressed it moves th^ radial lever into such a 
position that the inner pawl, that is, the one next to the impres¬ 
sion cylinder, is on the high part of the lever. The other pawl, 
being on the lower part, drops into position to engage with the 
lugs on the first radial lever, so turning the trip shaft and 
moving the toggle levers, and in this way drawing down the ec¬ 
centric hushes and moving the impression cylinder out of 
contact with the plate. 

The pedal may be depressed at any time. When the feeder 
is ready to feed another sheet, the pedal is released, thus allowing 
the other pawl to engage and take the cylinder into printing con¬ 
tact. It is essential that during printing the centres of the toggle 
levers and the coupling rods should be in a dead straight line, so 
forming a lock which will resist the heaviest impression. The 
rods are composed of right- and left-hand screws with couplings 
and lock nuts to suit By means of these couplings the rods 
may be shortened or lengthened to regulate the degree of impres¬ 
sion. The cylinder coverings are tightened in the usual way by 
means of a ratchet bar. 

Steel finger grippers mounted on a steel shaft are used, and 
are operated by means of a tumbler at the end of the .shaft com¬ 
ing into alternate engagement with two pins, one for opening and 
the other for closing the grippers. 

The Inking Mechanism. —The speed of a rotary machine 
necessitates exceptional inking power. The ink-box is fitted with 
a flexible steel blade regulated by meaps of fine-thread thumb¬ 
screws set close together, which allow the flow of ink to be 
regulated to a nicety at any point. The inl'-cylinde.r in contact 
with the blade is operated by a pawl and ratchet arrangement 
capable of wide adjustment, just as in the flat-bed machine 
already described. The diicAor roller conveys the ink by vibrating 
from the ink-cylinder to a large, geared revolving drum which 
oscillates in the direction of its length. Thi^ os-cillaiinij ink 
drum is .surmounted by a pyramid of dislribntin;/ rollers. The 
ink is taken from the drum by an intermediate roller on which 
is a polished steel rider, and is transmitted thence to one of the 
riders on the forme rollers, and so to the forme rollers them¬ 
selves, whose number varies according to t,'e size of the michine. 
Each, pair of inkers is in contact witlfS,. geared oscillating 
steel rider, and the separate pairs are coupled together by means 
of polished steel riders, so that the ink will pass over all the 
rollers, besides being distributed on the inking plate or slab of 
the plate cylinder. The setting and the adjustment of the rollers 
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are practically the same as in the geared inking arrangement on 
flat-bed machines, with the exception that the fork blocks are on 
a slide at a radius from the centre of the cylinder, so that a joller 
when once set to the plate may be moved into closer contact 
with the rider without Sitering its position relative to the plate. 

There is a roller lifter which is automatic, instead of being 
operated manually like the flst-bed lifter, and which permits of 
the machine being run with the inking rollers in any one of the 
three following positions; (1) Lifted clear of both pritfling and 
inking plates; (2) lifted clear of the printing plate, hut in con¬ 
tact with the inking plate : (3) in contact with both plates. The 
roller lifter is coupled to the cylinder trip, so that when the 
cylinder is tripped the rollers automatically take up the position 
described al)Ove as (2). At the same time the rollers can be 
controlled by means of a hand lever, fitted with a spring pin, 
which engages with any of three notches, representing the 
three positions above noted. They are then ip^tjoendent of the 
cylinder trip. The mechanism for lifting the rollers is very 
similar to that of the cylinder trip. 

The roller-lifting mechanism also checks the ink supply, as 
it puts into operation a flat bar which moves a lever into con¬ 
tact with a tail-piece on the duct level’, holding it stationary. 
This is easily disconnected to allow of the ink supply being con¬ 
tinued when the rollers are lifted. When the cylinder trip, roller 
lifter, and ink ciieck are working automatically, and the cylinder 
is tripped, it follows that for however many revolutions it remains 
tripped, neither the plate nonthe rollers receive any more ink, and 
after throwing the cylinder in again the next sheet printed wilt 
be exactl) like the previous one. 

The Damping: MecVianism. —A most important feature in 
plate printing is the damping, and a damper with a wide range 
of adjustment is a necessity. The water is contained in a brass 
trough, in which there is a slowly revolving brass roller, by which 
the water is picked up. It is thence conveyed through the ductor 
roller to a geared oscillating intermediate brass roller in con¬ 
tact with,the ttvo damping rollers. The amount of water is reg¬ 
ulated by the period of contact of the ductor roller with the 
trough roller, known as the dwell of the former. fClie ductor 
roller is controlled by means of a' bowl riding on a sleeve cam 
mounted on the side Aaft. While the machine is running, this 
cam can be moved along the shaft through the agency of the con¬ 
venient handle, so ji^ulating the dwell of the duct roller from 
the maximum to nothing. The forme-damping rollers*are in 
contact with the geared intermediate roller and are continuously 
driven by it, their setting being similar to that of the inking 
rollers. The whole of the damping apparatus may be swung 
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away froqi the cylinder to allow of easy access to the rollers, and 
there is j,n arrangement whereby the forme-damping rollers can 
he ht^'d out of contact with the plate through the depression of 
a pedal on the feeder’s stand. 

Feeding and Delivery Mechanis'm. —The feed-tahle on 
the rotary machine is much flatter than that on the flat-bed 
machine. The sheets are fed to fixed side lay and a lifting 
front lay, both of which are fitted with micrometer adjustments. 
The off 'side of the impression cylinder, that is, the part not 
covered by the blanket, is fitted with grooves corresponding in 
width to the front lays. The gaps are spanned by bridges, one 
opposite to each groove, so that the lays ride on the bridges and 
in the grooves, thus allowing the sheet to be laid to the face of 
the cylinder, and in this way avoiding the creases and register 
difficulties caused by the sheet being bent over the under lays. 
The rising and falling of the front lays are operated by means of 
a bowl riding orj a cam on the impression cylinder shaft, which 
should be set so as to lift the lays immediately after the grippers 
have nipped the sheet. 

A brush is fitted to the impression cylinder, built in sections, 
so as to smooth out the sheet and cause it to lie flat to the 
cylinder. The brush is automatic in action, and is easily 
adjusted to the different sizes of sheets. On the front lay shaft 
there are smoothers for the purpose of taking away any cockle or 
unevenness from the gripper edge. On a separate shaft, and 
controlled in a similar manner to the front lays, are the drops, 
which are weighted fingers for dropping on to the sheet and 
holding it steady while the gripper closes and the lay lifts. The 
delivery of the sheets on a rotary machine is very similar to 
that on a flat-bed machine. 

The Slow Turning Motion. —The slow turning motion is 
a very useful adjunct to the rotary motion. It is operated in 
the following manner. Attached to the loose pulley there is a 
sprocket wheel round which there is a roller chain. On the 
base of the driving stand there is a bracket which carries a short 
shaft, upon which there swivels a lever cari^'ing a pulley 
grooved to suit the periphery of the flywheel. The chain on 
the sprocket wheel on the loose pulley drives another sprocket 
wheel which runs loosely on 'the short shaft, and has attached 
to it a pinion which in turn drives a pinio^i connected with the 
grooved pulley. It is obvious that while t^e belt is on the loose 
pulley, the grooved pulley will always be. VQvolving, but in its 
normal position out of contact with the flywheel. The contact 
is brought about, when desired, by depressing a pedal which 
causes the lever to swivel upwards until the grooved pulley 
engages with the rim of the,flywheel, which then revolves. The 
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pedal is placed near the water trough, convenient to the 
operator when putting on or touching up a plate. TAj gearing 
in this motion is so arranged that the cylinder revolves, very 
slowly. In this way it is always under full control, and can be 
instantly stopped in aify required position by the operator re¬ 
leasing the pressure on the pedal. 


The Flat-bed Offset Machine. , 

Introductory. —The offset arrangement is really an addition 
to the flat-bed direct printing machine, and a flat-bed offset 
machine can be changed in a few minutes so as to work as a 
direct machine. (See Fig. 64.) 

The Transfer or Offset Cylinder. —The main sti-ucture of 
a flat-bed offset machine is exactly the same as that of the direct 
flat-bed machine already described in chapter xvii, but the im¬ 
pression cylinder must be covered with a rubbei‘ offset blanket in 
order to transform it into the transfer or offset cylinder. When 
the blanket is new, it is advisable to let the cylinder and the 
stone run in contact for a short time to roll out the blanket, and 
any slackness can then be taken up by means of the ratchet bar 
at the tail edge. 

The Impression Cylinder. —This cylinder is of half the 
diameter of the transfer cylinder, and is journalled in oast iron 
blocks, carried in two very strong brackets attached to the main 
side frames. It is ground micrometrically correct and has no 
covering. The cylinder blocks are held in position by screws at 
top and bottom, the top screws bedding on to steel plates, 
between which and the,cylinder blocks there are hard rubber 
pads, which give all the elasticity required. 

The setting of the impression cylinder is a very simple 
matter. It is only necessary to turn the machine until the 
blanket and the impression surface are opposite each other. 
Then on slackening the bottom screws the impression cylinder 
drops on to the transfer cylinder, the necessary pressure being 
obtained Sy me'S.ns of the top screws. When the right pressure 
is obtained, the bottom screws should be tightened nji to look 
the cylinder in position. , * 

Feeding and Delivery Mechanism. —The sheet is fed in 
the usual manner to tm gripper on the transfer cylinder, which 
carries it forward to Ae impression cylinder. The gripper of 
the transfer cylinde»^tains its hold of the sheet until its edge 
has gone beyond the point of contact of the two cylinders, when 
it opens and allows the sheet to be taken by the grippers of the 
impression cylinder. It will be noted that the transfer from 
gripper to gripper does not take plaoe»until the sheet is actually 
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Fio, 64.—Flat-bed Offset Machine : Feeder’s Side Elevation. 
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nipped by the cylinders, thus ensuring perfect register.* Another 
feature of this arrangement is*that the sheet is fed exafetly as in 
the direct machine, to the same lay, gripper, etc., so doing*away 
with any need for lifting or moving the feed-table in any way. 
After the sheet is taken by the impression cylinder it is 
conveyed forward until it is transferred to the delivery grippers, 
which are mounted on cross shafts carried by endless chains. 
The sheet is then carried forward and deposited, priijted side 
up, on the delivorv-boavd, which is placed adjacent to the ink- 
box. 

Prevention of Doubling. —It is of the utmost importance 
that the stones or plates should be perfectly level, for if they are 
othorwi.so the contact between stone and blanket will not be 
maintained, and doubling, that Ls, the printing of lines double, 
will result, 

Conversion to Direct Machine. —To convert the machine 
to a direct one it is advisable, though not absdfntely necessary, 
to raise the impression cylinder until there is clearance between 
the blanket and the polished surface. The gripper of the im¬ 
pression cylinder is made to remain closed by throwing over a 
small liandle on the cylindei’ bracket, which takes the cam out 
of the path of the gripper bowl. The cam piece on the cylinder 
blocks, which controls the gripper on the transfer cylinder, has 
a different position for direct printing, and it is only necessary to 
remove the screws, put the cam in its second position, and then 
nip up the screws. The gripper then closes on the sheet and 
retains its hold until afte)’ passing the stone to be taken off 
either by hand or by the flyer drum. 

• 

The HtOTABY Offbet Machine. 

General. —The rotary offset niacbine (Figs. 65 and 66) is in 
many respects so like the direct rotary machine that it is only 
necessary to call attention to its special features. Its general 
arrangement may be understood by picturing in one’s mind a 
direct rotary'machine with a third cylinder directly over the plate 
cylinder. The cylinders are much smaller in diameter in*order to 
obtain the very great speeds required in offset printing. The top 
cylinder, which carries ihe printing plate, is surmounted by an 
inking an'angement tlfet is almost identical with that of the 
direct rotary machine, except that both the forme and the dis¬ 
tributing rollers, in .addition to the automatic lifting arrange¬ 
ment, are fitted with hand levers by means of which they may 
be lifted or dropped at any time. 

Since the direction of rotation of the plate cylinder is 
reversed owing to the introductiou of the intermediate or 
12 
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transfer i cylinder, the damping apparatus is placed at the 
opposite side of the cylinder. ■ The damping mechanism is 
similar to that of the direct rotary machine. 

The Transfer or Offset Cylinder. —-The transfer cylinder 
is journalled in the side frames in ecbentric bushes, and has 
stretched over its surface a level rubber blanket free from 
pinholes. A new blanket should- be well rolled out in contact 
with the plate, and the slack should then be taken up by means 
of the ratchet rod at the back edge of the cylinder. Under this 
blanket there is another exactly the same, which has its front 
edge fixed to the bar but its back edge loose. It has been found 
by experience that the combination of these two blankets gives 
the best results ; and as they are interchangeable the bottom 
one may be placed on top when the surface of the top one is no 
longer perfect. Care should be exercised in putting on the 
blanket, as there is a considerable difference in the amount of 
stretch. Some makers mark which should be the gripper or 
back edge, so avoiding any chance of putting it on the wrong 
way. 

The pressure between the transfer and plate cylinders is 
regulated by means of a right- and left-hand thread coupling on 
the rods attached to the eccentric hushes of the transfer cylinder. 
A quick and easy method of setting the cylinder is as follows. 
Place the transfer cylinder in contact with the plate cylinder, 
blanket to plate, by means of the hand lever described below. 
Drop the eccentrics by turning the coupling nut.s, until the plate 
and blanket do not touch ; then place a strip of paper between 
the cylinders at each side and put on the pressure until the strip 
at each side can just be pulled out froip the nip of the cylinders. 
The transfer cylinder is then level with the plate cylinder, and 
the required amount of pressure may then be obtained through 
the coupling nuts, care being taken to give each coupling the 
same number of turns to ensure that the cylinders remain 
parallel. Above all, it is most essential that the height of the 
plate and of the blanket, in proportion to the cylinder bearings, 
should always be exactly as stated by the makfers oft the press. 
So lon^as the blanket is even and in good condition, the amount 
of pressure required between the plate and the blanket is not 
very great, but it is well to adhere as qlosely as possible to the 
maker’s figures. \ 

Besides the automatic trip, the transrer cylinder is fitted with 
a hapd lever whereby it is possible to thrblVithe cylinder into and 
out of contact at will. This will be found useful when starting 
a job, for first getting the impression right on the rubber before 
regulating the impression or paper-carrying cylinder. . 

■ ^ he Impression Cylinder. —The impression cylinder is a^o 
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journallsd in the side frames in eccentric bushes, and is fitted 
with a trip mechanism identical with that of the direct rotary 
machine, but coupled to it is tne trip of the blanket cylinder, so 
that when the pedal on the feeder’s stand is depressed, th^con- 
tact of the three cylindejs is broken. The pedal, like that of the 
direct machine, can be depressed and notched under the feeder’s 
stand, the cylinders remaining tripped until it is released and 
allowed to rise. There is no blanket or other covering on the 
impression cylinder, the sheet being fed to a surface groijnd per¬ 
fectly true, thus giving a sharp, crisp impression. The adjust¬ 
ment for different thicknesses of sheets, boards, etc., and the 
regulation of pressure are obtained by means of the coupling 
nuts as in the case of the blanket cylinder, the same method be¬ 
ing adopted. 

The Feeding Mechanism. —The laying of the sheets and 
the gripper mechanism are almost identical with those of the 
direct rotary machine, the cylinder being likewise fitted with 
grooves and bridges. The lay motion lends itsSif* nicely to the 
use of an automatic feeder. 

The Delivery Mechanism. —The delivery of the sheets is 
effected by endless silent chains carrying grippers which receive 
the sheets from the impression cylinder and take them forward 
to the delivery-table, which is fitted with a sheet-adjuster, and 
is placed just below the transfer cylinder. It will be obvious 
that the operator can stand at the back of the press and have in 
full view the ink-box, the printing plate, the blanket, and the 
finished sheet, all at the same time. A sheet-counter is fitted, 
so arranged that when the cylinders are checked it ceases to 
record. 

Device for Ensuring Register. —The cylinders are geared 
similarly to those of the direct rotary machine, but each gear has 
in addition a register segment, that on the transfer cylinder being 
part of the cylinder wheel, while the other two are separate and 
adjustable. The object of these segments is to take up the back 
lash in the cylinder wheels, so that the cylinders will pitch on 
the same-v'!:'''“ every time, thereby ensuring correct register. 

Gear Marks. —Gear marks are common on certain of the 
older makes of lithographic machines, and they havq Bot been 
entirely overcome on the new, the sensitive rubber of the offset 
machine being especially' susceptible to them. These marks are 
sometimes called ribbing, because of the rib-like streaks appear¬ 
ing through the work jimilar to those left on the ink slab after 
the rollers have befen resting upon them. These strealie are 
sometimes entirely due to the faulty construction of the machine, 
but in the case of old machines they may be due to wear. They 
may, however, be caused by the peripheries of the cylinders dis- 
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agreeing, brought about by inattention to the correct thickness 
of blanljeling; or the printing pl^te may be either too thick or 
too t^in. Work containing large surfaces of flat tints or solids 
is most liable to be affected in this way. 

Power for Lithographic iVlachine». —Unquestionably elec¬ 
tricity is the best motive power for lithographic machines. Each 
machine should be fitted with an independent motor to ensure a 
steady drive; and this is specially necessary where offset 
machines are employed, because owing to the resilient, sensitive 
nature of the rubber it is next to impossible to prevent fine hair¬ 
lines from doubling when the smooth running of the machine is 
being constantly interfered with by other machines and trans¬ 
ferring presses momentarily cliecking the ])Ower as they restaj-t 
or stop when tliej' are driven from a general shaft. 


Automatic AccEssoiiiEs op LiTHOGRArmc Machines. 

• - • 

Automatic Feeders. —The time is not far distant when 
nearly all up-to-date lithographic niachine.s will have an auto¬ 
matic feed attachment. There are several forms of these self- 
feeders at present on the market w'hieh give very satisfactory 
results. 

The Harris Feeder (see in Fig. 88 on p. 210).—The Harris 
feeder forms an integral part of the machine. It is of very- 
simple construction and feeds up to 5000 sheets per hour, but 
it is better to have a young person in attendance to place the 
bundles of sheets in position as the feeder takes them away, 
which, however, in no way interferes with the continuity of 
the run. A bundle of sheets is “ fafined out ” slightly in a 
manner so that the top sheet is a little in front of the others 
and so on, and the whole slipped down the sloping board. 
The sheets then lie in this position upon a rubber-covered 
rest, A revolving rubber-covered roller catches the sheets one 
at a time and places them on to a series of revolving rollers 
which carry them in quick succession to a st«p ^st before 
the gripper snatches them after they have been pushed into 
exact position by a side lay. Before this bundle is finished 
the young person slips another bundle gently down below the 
bottom sheet of the first bundle; so there is no stopping to wait 
for paper. It is fitted with an automatic trip or throw-off 
device which immediately places the press out of action after the 
last #heet has passed through. This also comes into action 
should by any chance more than one sheet be fed up to the 
printing cylinder. First-class colour work may be printed at 
the sg*3 of 3500 to 4000 sljeets per hour. 



THE “SLOGGER ” REEDER 


181 


The “ Slogger ” Feeder.-j-The “ Slogger ” is a feefirr of the 
“ pile ” type, which after loading is ready for a long, continuous 
run. The top sheets of the pile are kept in a loose condition by 
a blower. The space occupied by this feeder is the depth of the 
largest sheet capable of being worked by press plus 17 in. 
After carefully stacking the paper on the loading board the ap¬ 
paratus is ready to start. The sheets are held at the front 
corners by feelers, and a pressure of wind is directed Ato the 
front feed edge of the paper by a vibrating trough or nozzle, 
loosening some forty or fifty sheets in the pile, and finally, in its 
upward movement, carrying the top sheet clear of the others. 



Fig. 67. —“ Slogger” Automatic Feeder attached to L. &, M. Botary 
Litho Machine. 

rendering such sheet ready for delivery, and in perfect *oontrol, 
to the printing machine. The feelers now rise, and a pair of 
spring strokers come int& action simultaneously with the rising 
of the feelers, carrying the free top sheet forward on to moving 
tapes which carry the ^heet down to within IJ in. of the front 
lay. The sheet is then caught and steadied by spring cattSiers, 
which open and let the sheet travel gently up to the front lays. 
A most efficient side lay (easily adjusted by a screw for the dif¬ 
ferent weights of paper) now comes into operation; this eff°oted, 
the spring holders now grip the pap?r and hold it in position 
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Fia,'69.—The “ Slogger” Automatic Feeder Ready tor Working. 
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until the cylinder is ready to take it away, so that,the sheet 
from the time of leaving the ^le is under positive oontr-J. (See 
Figs. 67-69.) , , 

The air separation is very powerful and does varied duties, 
and will separate any weight of paper from tissue to antique. 
It constantly loosens the pile of paper, finally separating the 
top sheet; continually passing between the sheets, it has the effect 
of drying them, and if they are already printed on (jio side, 
with one or more colours, it lessens the chance of offset. With 
the rough and antique types of paper, the constant passage of 
air through rids the paper of dust and fluff, and so keeps the 
formes clean, thus giving a longer life to both ink and rollers. 
It avoids continual washing up and loss of time, and is in 
actual operation on each individual sheet. It is fitted with a 
self-acting arrangement for tripping the press cylinder and 
stopping the press in case the sheet is not correctly carried to the 
front or side lay, or if half sheets or turned corners are fed from 
the pile. It will feed any material that can be printed on a 



Fiff. 70..—The “Slogger” Automatic Feeder: Improved Blower. 

letterpress or rotary liftio machine of any description. There 
is nothing in the feeder to damage the paper, whatever its 
texture or surface may be; and it will feed the thinnest cata¬ 
logue paper or a three-ply board with equal facility. 

The “Dexter” Feeder. —The “Dexter” feeder (Fig. 71) is 
also a pile feeder of a very high grade. It will teed all classes of 
colour and label work to mechanically accurate register. It is 
equipped with all the latest devices for automatic control of the 
press; for detecting the feeding of more than one sheet at a 
time; and for their perfect xx>nttrol while being fed. Devices 
whicti are positive in action are employed to carry and place the 
sheet, and at every step in the process the accuracy of these 
devices is certified, a« it were, by others that are independent 
and permit of no’variation from the rigid standard required. 
The adjustment for register is simple and easily made and uner¬ 
ringly maintained, the checking or certifying devices being 
seldom called into play. 
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A distinctive feature of the “ Dexter ” feeder is an arrangement 
of the driving power so that tie feeding machine may be 
operated independently of the press. Bach feeder is equipped 
with a I h.p. motor (or with shaft for belt where motor drive is 
not used) placed on top of the machine. This motor serves 
principally to run the piling board up and down, which, by 
having independent power, can he done while the press is 
standing still. This is convenient and saves time, as the 
pressmai^ is not interfered with while the attendant is refilling 



Fi<i. 71.—The “Dextev” Automatic Feeder. 

the feeding machine. This extra pibwer is also used to drive the 
blower, and to operate the feeder independently of the press. 

All types of feeders will, of course, occasionally feed more 
than one sheet off the pile, and will also seitd forward sheets with 
turned corners. It is therefore necessary Jo have a positive 
mechanical calliper as a safeguard against damaging the forme. 
In this machine there are two mechanical callipers, one on each 
sidejif^he machine, just it^ front of the pile. The callipers are 










THK JOGGER. 


1«5 


set to one thickneaa of paper ; the aheets are advancqi through 
the callipers, which are actuated by the sheet if more tlAn one ia 
present or if the corner ia turned on either edge. • 

The automatic action of the calliper serves directly to arrest' 
the operation of the feeding macliine proper, the stopping of the 
preaa being incidental to the stopping of the feeding machine. 
If the press is in the act of taking a sheet when the feeder is 
stopped the impression will be completed, and the pres^ will be 
automatically tripped and stopped just before the grippera close 
on the next succeeding sheet. With this arrangement the im¬ 
pression cylinder cannot possibly rest on the forme, and a white 
sheet cannot be delivered on the fly-table (or delivery-table) of 
the press. 

In their new rotating buckler finger the makers have de¬ 
veloped an entirely new principle in buckling devices for feeding 
machines. This consists in causing the rubber buckler finger to 
rotate slightly while at the same time it mcwes forward, with 
the advantage of rolling the corner into an arch or buckle in pre¬ 
cisely the same way as is done with the finger in hand feeding. 
By this means the corners are buckled or arched with very little, 
if any, tension on the finger, thereby avoiding the liability of 
buckling more than one sheet at a time. 

The buckling of the corners is the beginning of the operation 
of feeding: therefore it is essential to start right, as upon this 
the success of the machine largely depends. 

For convenience in slopping press and feedei- there is pro¬ 
vided a stop lever at either end of the ink fountain, just under 
the fly-board of the press. By this handy arrangement the 
pressman has control of the press from this position, and can 
stop the machine without running to the regular belt-shifter. In 
this way he simply brings into action the automatic stopping 
device, which ajjplies the brake and trips the impres.sion with 
more precision than can be attained in the usual way. 

Fly trips have nothing to do with actual feeding, but they 
serve to make more perfect the control of the press. Simple 
mechanical fingers rest immediately above the sheet as it leaves 
the cylinder. If the press fails to run the printed shegt out on 
the fly or delivery in a proper manner, it usually choTies up, and 
this ciuses the fingers to trip and stop the press, thus preventing 
the “ bunched ” sheet from damaging the form. 

It will be seen that with this attachment the makers have 
gone a step further than simply feeding sheets to the guides. 
They have succeeded in arranging both press and feeder by means 
of simple mechanical devices to be automatically controlled by 
the travelling sheet from the time it leaves the pile on the feed¬ 
ing machine until it reaches the delwery-board of the pres>. 

The Jogger. —The jogger,or automatic sheet-adjuster (Fig.72), 
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is a meohaoioal contrivance for the pui'pose of evening; up the 
sheets a8“they are delivered by the Kyers on to the delivery-table. 



It cmsists of four oblong sides of about 4 in. deep which forai 
a kind of, sectional framework. These sides, or sections, may 
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be altered to suit any size oL sheet by loosening a simple thuml> 
screw on each and then sliding them along the rods to which 
they are fixed. The rods are arranged in a cross slilf in the 
delivery-table, and ar^ indirectly attached to a small iron cross¬ 
piece underneath. One section of this crosspiece is longer than 
the others, and on to this an end of a leather strap is attached. 
The other end of the strap is fastened to the rod that carries the 
flyer sticks. When the flyer is in action, it draws *he strap, 
which, in turn, pulls the long section of the crosspiece, causing 
all four sides of the jogger to expand simultaneously. The 
strap is then loosened by the reversing action of the flyer after it 
has delivered the sheet, when a spiral spring which is working 
in opposition to the strap comes into operation and pulls the 
opposite section of the crosspiece back again, thus closing the 
jogger and leaving the sheet in its exact position on top of the 
others. 

The Automatic Counter.— An automatic counter for regis¬ 
tering the number of sheets printed may be attached to any 
lithographic printing machine, whether of the flat-bed or rotary 
type. It is a kind of clockwork arrangement similar in appear¬ 
ance to that which may be seen on a gas meter for registering 
the quantity of gas consumed. It may be worked in connection 
with the journal of the impression cylinder, or the flyer rod, or 
almost any other part of the machine having a regular 
movement as each print is taken. It is sometimes necessary to 
disconnect it when “ making ready ” or running waste sheets ; 
otherwise the total number recorded at the end of the run will 
be misleading. 



CHAPTER XX. 

EXAMPLES OF PHINTING MACHINES. 

Introductory. —Having de.seribed the general sti-uoture and 
working of the various types of lithogi’aphic machines, we shall 
now put before the reader a selection of actual machines by 
various makers, British and American, showing the variety of 
form and detail assumed by each type in practice. Each 
machine is illustrated and described sufficiently, with special re¬ 
ference to its characteristic features. At the end of the chapter 
we give examples of two- and three-colour machines, types to 
which no reference has hitherto been made. 



Fro. 7.S.—An Early Type of Furnival Flat-bed Machine, 1865. 


The “ Wogdon ” Improved Litho Press.— The “ Wogdon ’’ 
machine i.s a combined litho press and printing machine of 
simple construction. It can be used for proving, and for this 
work its self-inking and self-damping equipment render it emi- 
( 188 ) 
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neatly suitable. It transfers to stone or metal; it yields sharp- 
and clear reverse transfers »pery rapidly; and it prrtofs offset 
work. It is a rigid flat-bed machine, and there is no lockfng up 
and no “ make ready " necessary. The stone (or metal plate) is 
as accessible as that aa a hand press, and any branch of work 
that can be done on a hand press can also be done on a 
“ Wogdon ”. Its printing capacity is from 800 to 1000 per 
hour, and short runs are profitable on it. The makers claim 
that it enlarges the field open to litho work, rendering litho¬ 
graphy commercially possible tor work that hitherto it could 
not touch. (See Fig. H.) 

By changing the inkers and the blanket the press may 
readily be convei'ted into a letterpress proofing and printing 
machine. 



Fin. 74.—The “ Wuiidon J'ress. 

Furnival and Co.’s Improved “ Express ” Direct Flat-bett 
Machine. —This machine, manufactured by Purnival and Co., 
Ltd., has very massive framing, built up with strong stays and 
longitudinal hearer rails securely bolted and braced‘together. 
The cylinder is ground absolutely true on the surface ; the 
pressure is applied by the method of weights and levers charac¬ 
teristic of this firm’s machines, and a massive box girder is fixed 
directly under the cylinder to sustain the pressure without 
yielding, thus ensuVing a sharp “ nip " and the necessary elas¬ 
ticity required lor producing the highest class of printing- 
Double driving gear is fitted. The cylinder wheels and racks, 
and the wheel and rack for propelling the carriage,* ar^ alt 
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machine-cut out of the solid, ensuring quiet and steady running. 
An automatic double registering i apparatus is fitted, giving 
perfecf. register, and when required allows of two sheets being 
fed into the machine at once. (See Fig. 75.) 

The improved inking arrangements ar,e such that double ink¬ 
ing is rendered unnecessary for almost every class of work, 
although the double-inking arrangement is fitted to each machine 
in case it may be required for some very special pu”pose. A 
new improvement has been introduced in the inking roller 
brackets, in which bushes are fitted to the roller spindles and 
fixed in the brackets, thus ensuring that the rollers will run with 
greater steadiness and quietness, while not interfering with the 
diagonal rolling. This arrangement prevents the rollers from 
jumping when coming in contact with the edge of the stone, and 
reduces the danger of .skidding to a minimum. 



Fig. 7.5.—EumivarB “Express” Direct Elat-bed Machine. 

There is an extra distributing arrangement, which is fixed 
near the ink duct, and is arranged so that the ordinary duct 
roller, instead of depositing the ink direct on to the slab, deposits 
it on a leather-covered roller with a polished .steel rider in con¬ 
tact, and^hen the ink is transferred to the slab by the leather- 
covered roller, thus getting a perfect distribution of ink on the 
slab'. Geared reciprocating riders can' also be fitted to the 
inkers and dampers. 

An improved lath and cord flyer can be fitted when required. 
This i4 arranged so that each flyer lath can' be moved to any 
position required. A jogger or automatic sheet-adjuster can be 
supplied to machines fitted with flyers, which is exceedingly 
simple, "and “ knocks up ” the sheets perfectly (see p. 186). 
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The Scott Stop-cylinder Flat-bed Machine.— IJhis Ameri¬ 
can machine (Fig. 76), manufactured by the Scott Oo&pany, is 
designed to meet the demand for a stop-cylinder press of large 
size to run at great speed. It is primarily constructed to print 
from stone, but by using a suitable bed it can print from metal 
plates. The stone is fully exposed when under the feed-board ; 
it can be put into the box from behind, or let down through the 
feed-board. It passes under five inking rollers and two^s^mping 
rollers twice. The bed is driven by a special hypocycloidal 
motion, and is supported by steel rolls placed between steel 
tracks of extra width. Air-cushioning cylinders assist in 
reversing the bed. 

The impression cylinder is of small diameter, giving a sharp 
impression. It is started and stopped by large cams, is geared 



Fi(i. 76.—The Hcott Stop cylinder Flai-bed Machine. 

to the bed at both ends while in motion, and can be tripped by 
the feeder. 

By pulling a lever the inking rollers are separated from each 
other and raised from the stone. By means of another lever the 
damp rollers are raised from the stone; they can be removed 
and replaced without deranging their adjustment. The ink 
fountain is constructed for fine adjustment. The knife can be 
removed for cleaning and replaced in exactly the sanje adjust¬ 
ment. When cleaning the ink table and angle rollbrs, the de¬ 
livery-board is slid towards tKe impression cylinder. The 
damping devices are much improved. The fountain and dis¬ 
tributing rollers are brass-covered to prevent rust. 

The sheets are delivered in front with the printed sid^ up, in 
view of the macliineman who regulates the colour. When 
double-rolling, a slip sheet can be passed through the machine 
at each second stroke of the bed, while the impression is 
tripped. * 
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The large.st size ot the machine has an extreme length of 
about ft. and an extreme breadth of fully 12 ft., the height 
being) nearly 6 ft. This size weighs fully 20 tons, and takes 
stones up to 45 in. x 70 in. The working speed may reach 1500 
per hour, tor a rather smaller size. '■ 



Fi<!. 77.—Furnival Offset Attachment for Flat-bed Miichine.s. 


Furnival & Co.’s Flat-bed Offset Machine Attachment. 

—This is an arrangement that can ha fitted to any flat-bed 
machine, and will enable the owners to cope with any offset work 
that may come along. To print offset with this arrangement. 



-V- 

Fio. 78.—The “ Reliable” Flat-bed Offset Machine. 


the rubber transfer blanket is put on what is now the impression 
cylipdeK The sheet is fe^ into the present gripper and then 
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transferred to the gripper in tjio top cylinder. After printing, it 
is conveyed to the lath and tape flyer and deposited printed side 
up on the delivery table. The machine can still he us»d for 
direct printing, the change being made from one to the other in 
two or throe minutes.* The makers, of course, sujfply new 
machines complete with this oll'set arrangement. (SeeFig. 77.) 

The “ Reliable” Flat-beJ Offset Machine. —This machine, 
manufactiired by .Tohn Ratcliff A Rons, has been desi{«ied for 
producing the highest class of commercial and colour work on 
any class of pii))er, either hard band-made or the roughest 
grained, and will give perfect impressions with accurate register. 



Kui. 7‘.r— The “Beliable" Direct Rotary Machine. 

It is equally suitable for either long or short runs, and can be 
used for printing from either metal plates or stone. It i,s simple 
in construction. (See Fig. 78.) ^ * 

The “Reliable” Direct ftota’ry Machine. —This machine 
(Fig. 79), by the same makers as the previous one, stands on an 
exceedingly solid and heavy bedplate, and has solid frames which 
are of uniform thickpeSS throughout, instead of being ribbed like 
those of some makers, thereby doing away with all vibration, 
and ensuring a heavy and solid impression. 

The cylinders are made in the strongest possible manner, 
having massive steel shafts, giving grgat rigidity, which is so es- 
13 
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sential {ok' obtaining a good impression. They are turned on 
their own necks, which ensures their being true. The bearings 
which carry the cylinders are bushed with gun metal and bored 
out in their working position in the machine. The plate clamps 
open automatically to receive the plates, enabling the operator to 
have both hands at liberty when changing the plates. It will 
also be found that the plate is very easy of access on this 
machine, and a large space is left between the damping and the 
inking rollers for washing or cleaning the plate. 

Every inking roller on this machine has an independent ad¬ 
justment, which can be set while the machine is running. The 
rollers are checked automatically each time the machine is 
tripped, and are lifted off the plate when the machine is stopped. 
There is also a means for lifting or lowering the rollers by hand, 
when required, in any position of the cylinders. The distribut¬ 
ing and the inking rollers are of the same size and interchange¬ 
able. The ink fbed is also checked, if required, each time the 
machine is tripped. The distributing rollers are also capable of 
being lifted clear of the drum when necessary. The ends of all 
rollers project beyond the sockets far enough to enable the 
operator to handle them easily, when lifting in or out. A 
special feature of this machine is that, after tripping, the inking 
rollers are brought down to ink up the plate before the next 
sheet is printed, thereby avoiding any waste of sheets through 
an imperfect supply of ink. 

The inking rollers have a side adjustment, with a set screw 
to hold them in the desired position. Further, they are set tc 
the plate with a screw adjustment, and are arranged so thal 
they can be set to the riding roller without altering the plate ad' 
justment. When they are tripped they move to either side o 
the riding roller, thereby doing away with the need for moving 
the riding roller out of gear. 

The damping apparatus is simple and easily adjusted, haviiif 
a micrometer or screw adjustment to the cam lever, whicl 
actuates the feed roller, allowing the flow of wat;pr to b( 
adjusted while the machine is running. The water motion hai 
two spetdj, giving any variation of supply that may be neoes 
sary under any conditions. The/oiler brackets can be droppet 
from the plate cylinder low enough to take out the rollers witl 
the cylinder in any position. The rollers are automatloall; 
checked, if required, but if this is not desired, each time tb 
machine is tripped it can be made to" d.amp in the regula 
manner by throwing out a small lover. The damping motioi 
can also be checked by hand when required while the maohin 
is ruqning, and thrown on again by a slight touch from th 
operator. The damper Led roller can also be checked eithe 
automatically or by hand. 
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The impresBion cylinder t»ip is arranged so as to iv ible the 
eeder to check the cylinder at the latest possible moment after 
nissing a sheet, and can be put in operation at any tim? with 
lafety. The inking motion and the damping motion are con¬ 
nected to this trip, and are checked automatically each time the 
machine is tripped. 

The front sheet guides are easily, quickly, and accurately set 
oy a screw adjustment, and lie in grooves in the cylinder, so 
that the sheet is fed directly into the cylinder itself, and the gap 
is fitted with ridges so that if required the sheet can be fed 
without the steel underlays, although the makers supply the un¬ 
derlays with each machine, so that individual requirements can 
be suited. The flyer dram is arranged so that it can be adjusted 
for taking off either thin paper or thick board. The sheet 
delivery sticks are movable, and can be thrown in or out of 
motion at any time or position of the machine with safety. 

The machines are fitted with a slow forward motion. This 
motion can he thrown into action when the machine is stopped 
and the belt running on the loose pulley. It is arranged so that 
it can be actuated either from the feeder’s platform or from the 
front of the machine. Kach machine is also fitted with a motion 
for knocking up the printed sheets straight after delivery. A 
sheet-slitter is supplied with each machine. 

The L. & M. Direct Printing Rotary Machine. —This 
machine (Pig. 80) is so called because it is manufactured by 
Linotype and Machinery, Limited. The plate and impression 
cylinders are ground perfectly true, and they are turned down 
in similar bearings to those upon which they run in the machine 
and not from a central point. The impression cylinder is pro¬ 
vided with a safety tumbler cam for the gripper rod. This pre¬ 
vents any possibility of the grippers being broken, should they be 
left open when the machine starts. The clamps on the plate 
cylinder open automatically to receive the plates. ■ They grip 
with perfect evenness, and being close together do not tend to 
bend or buckle the plate. As the upper jaws of the clamp re¬ 
main open to receive the plate, it is easily and quickly inserted 
or withdrawn. • * - 

The backing-up motion dispenses entirely with the necessity 
for turning the flywheel by hand when it is required to move the 
machine, thus saving time and labour. This operation is effected 
by simply pressing a foot lever, and the machine at once backs 
up slowly, thus affording access to any part of the plate, *as it 
can be stopped at any position instantly and with certainty. This 
mechanism can be operated by the printer when working on the 
plate, and also by the feeder from her platform. • 

The ink ductor roller is automatiSally held in contact with 
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the distributing cylinder when th^jiress is tripped, so as to stop 
ink supply, and by the same mechanism the forme-inking rollers 
are lifted off the plate. The transfer rollers are very large, and 
are as accessible as all the others. The forme rollers are carried 
in sockets, which nan be adjusted with equal facility on both 
sides of the machine. They are raised automatically when the 
press is tripped, but they can also be raised by hand when de¬ 
sired. ' The ink fountain is not only accessible, to the, machineman 
for cleaning, filling, and regulating, but it does not obstruct when 
putting on a ])late, nor does it interfere with the sponging or with 



Fio. 80.—L. & M. Direct Kotary Machine. 

its manipulation. The geared riders on the forme rollers re¬ 
volve at all times in fixed bearings ; consequently, the gearing 
which drives them is always in proper mesh, not necessitating 
the movepent of a complicated spider or frame, or lifting 
them partly out of gear, as \yas the case in old-fashioned 
machines. 

The damping mechanism is carried by two side brackets, 
which are lifted into position to damp the plate, and lowered 
about inches when it is necessary to‘take out the rollers, all 
the operative parts being easily accessible for adjustment. The 
evenness of the driving of the water-distributing roller, and the 
facility with which the dampers may be adjusted to the plate, 
hftve been carried to grea"! perfection. The supply of water ds 
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checked automaticallywheii t^e cylinder is tripped, thus nrevent- 
ing an excess of water on the plate. 

The delivery of the sheets has been improved by putting a 
safety device on the flyers, which will prevent the cam lever from 
being broken should th»i flyers be released at the wrong time. 
The delivery table is unusually high, which enaf)les the machine- 
man to examine the work conveniently, and makes it easier for 
him to take away the shcet.s. • 

The Jj. it M. Direct Eotary Machine is built in four sizes, 
the largest laking a plate 51 x 65 in., and the smallest 37 x 
42 in. They are equipped with a rotary paper-slitter and an 
automatic counter. 

Furnival & Co.’s Direct Printing Rotary Machine.— 

This machine (Tig. 81), by Furnival & Co., Ltd., is bolted to a 
solid bedplate. The frames are of solid plate section, which, in 
combination with the bedplate, ensures absolute rigidity. The 
driving shaft runs the full width of the machine; and is journalled 
in both side frames. At each end there is a pinion in gear with 
the wheels on the plate-carrying cylinder. 

The cylinders are well ribbed, have solid arms, and are 
mounted on steel .shafts of large diameter. The accuracy of 
the cylinders is obtained in the following manner. They are in 
the first place bored, the steel shafts then being driven in. They 
are then turned between centres, and finally ground by a special 
process, running in their own bearings. In this way the 
cylinders are made absolutely the same diameter, and they are 
subu.itted to a severe test before being put into the machines. 
In addition to the accuracy, the grinding gives that fine face to 
the cylinders which enjures an oven impression all over the 
sheet. 

The plate cylinder is journalled in bushes carefully let into 
the side frames. The printing plate is fixed by spring olamps’at 
the front and back edges. There is a simple arrangement in 
the gears to allow of each plate being adjusted to register with 
the previous one. The impression cylinder is journalled in ec¬ 
centric bushes let into the side frames. The off side of the 
cylinder is fitted with grooves, and the gap with br^ges, in 
which the front lays ride. This does away with tl’e necessity 
for the steel underlays, which,*however thin they may be, some¬ 
times have a tendency to cause creasing. Thus the sheet is fed 
direct on to the cylinder, and lies perfectly flat thereon, ensuring 
perfect register. . • , 

The eccentric bushes before mentioned are for the setting of 
the impression and tripping the cylinder. By the adjustment of 
these bushes, the minder brings the impression cylinder to or 
away from the plate cylinder to suit* the thickness of paper* or 
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card and the amount of impression required. By the depression 
of a pedal on the platform, the feeder puts into motion an in- 
geniops but simple mechanism, which gives a slight turn to the 
eccentrics, thus drawing the impression cylinder away from the 
plate cylinder, so that the two surfaces are not in contact. 
When the cylinders are checked the eccentrics remain stationary 
until the pedal is released. 

The,ink-box is fitted with a flexible steel blade, so that the 
flow of ink can be regulated to a nicety. The colour is fed from 
the ink cylinder to a large geared reciprocating or oscillating 
drum. The drum is surmounted by a pyramid of distributing 



Fia. 81.—Farnival’s Direct Botarj Machine. 

rollers. The colour is taken from the drum by means of an in¬ 
termediate roller, fitted with a polished steel rider, and is trans¬ 
mitted to one of the riders on the forme rollers, and thence to 
the fornqp' rollers, which are eight, six, or four in number, ac¬ 
cording to the size of the machine. Bach pair of forme rollers 
has in contact a geared oscillating polished steel rider. An in¬ 
termediate polished steel rider is also placed between each pair 
of forme rollers, thus connecting the whole of the inking. 
Prom, this it will be readily seen that the inking is very 
powerful, and on the other hand it will be understood that every 
job will not require the full complement of rollers, in which case 
a number can be dispensed with. 

-The adjustment of tha rollers is very simple. The geared 
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oscillating riders are, of course, in fixed bearings. The blocks 
carrying the rollers are on slide struck at a radius’ from the 
centre of the plate cylinder. The rollers are first of all set to 
the printing plate, and the blocks are then moved on thf slide 
until the rollers are ;n correct contact with their respective 
riders. The object of having this slide on a radius is that the 
rollers, having once been set jo the plate, can be moved in either 
direction along the slide without altering the relative position of 
roller to plate. The time saved in .setting the roller^ by this 
method will be obvious. The rollers ean be run in any one of 
the three following positions: (1) lifted clear of both printing 
and distributing plates; (2) clear of printing plate, but down on 
distributing plate; (3) down on both plates. The roller lifter is 
automatic, and operated at the same time and by the same 
motion as the cylinder trip. When the cylinder is tripped, the 
rollers lift quite clear of the printing plate. Simultaneously the 
ink supply is stopped. Thus no sheet is doubje-rolled, and each 
successive sheet receives the same amount of colour as its prede¬ 
cessor. 

There is a brass trough holding the water for damping, and 
ill this trough there is a slowly revolving brass roller which 
picks up the water. Rubber pads are provided, which can be 
placed against any portion of this roller to diminish or cut off 
the supply. A ductor roller takes the water from the trough 
roller and deposits it on a geared oscillating brass roller, which 
is in contact with the two damping rollers. The regulation of 
the supply of water is obtained by means of an ingenious cam, 
which operates the duct roller. This cam slides on a key, and 
its different positions alter the dwell of the ductor roller on the 
trough roller, so that if much water is required the ductor roller 
is allowed to rest its full time on the trough roller ; if less is 
required, then the machineman, by means of a convenient 
handle, moves the cam slightly, and so on into any position 
between the maximum and the minimum. By the depression 
of a pedal on the feeder’s stand, the damper can be held out of 
contact' with the plate. 

The feed lays, as before mentioned, rest in the grooves in the 
cylinder, so that the sheet, when fed, rests diractty on the 
cylinder itself. They can • be adjusted to the finest line by 
means of a milled nut. The feed table is made of specially 
seasoned wood that will always retain its shape. It is set at the 
most convenient angl® for feeding, and is hinged in the centre so 
that the front poftion can he raised in order to have ^ clear 
cylinder for the purpose of putting on the blanket, etc. 

The sheet is delivered in the usual way with the lath and 
string flyer. The fan can be held^ stationary by the lowering 
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of a small hand-lever. The taking-off drum is of oast iron, 
ground knd polished to ensure iti running acouratoly with the 
impression cylinder, thereby obviating any risk of smutting the 
sheet. The machine is fitted with a sheet-adjuster. 

This machine is also fitted with a slow-turning motion. 
When it is atoppbd and the belt is running on the loose pulley, the 
cylinder can be made to revolve slowly. The raachineman may 
be doing something at the plate, and wants the cylinder to move 
round a little ; he presses a pedal, which is convenient to his 
foot, and when the cylinder has reached the desired position he 
releases the pressure and it instantly stops. This is of very great 



Pio. 82.—Tho Scott Hirect Rotary Machine. 


convenience when putting the plate on. A sheet-,slitter can also 
he supplied. 

The double demy size of this machine, for a sheet 36 x 
24 in., covers a space of 8^ ft. by 6 ft. 8 in. The quad double 
crown sizes for a sheet 64 x 44 in., occupies a apace of 14 ft. 
by lOf ft' * 

The Scott Direct Rotary Machine. —In this American 
machine (Pig. 82), manufactured by the Bcott Company, the side 
frames are securely mounted on a rigid well-braced bedplate. The 
plate and impression cylinders are turned and ground to a true 
and arhooth surface and carefully balanced. The plate cylinder 
is fitted with suitable steel clamps, which hold the plates securely 
in such a way as to allow of their being brought to perfect 
register." 
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The inking apparatus is located and arranged to the best 
advantage, the weight of th5 rollers giving the pressuie on the 
inking plate and on the printing plate. The ink fountain is con¬ 
structed to supply a thin film of ink, and is adjusted by fhumb- 
screws in the usual way. The dwell of the ductor roller is in¬ 
dicated by a scale and is regulated by a thumbsSrew. The ductor 
roller remains in contact wi'h the distributing cylinder during 
two revolutions and one vibration of the cylinder. ^ 

The vibrating distributing ink and water rollers in contact 
with the forme rollers do not commence to vibrate while the 
printing plate passes under them. These rollers are gear- 
driven, and I'otate the forme rollers at the same surface speed 
as the printing cylindei'S, thus preventing any undue wear of 
the design on the plate. There are eight forme-inking rollers. 
They can he raised from the printing plate when inking up. 

Thiu-e are three forme-damping rollers. These rollers, with 
their distributors, are raised and lowered automatically to damp 
the ))rinting plate and clear the ink-distributing plate. They 
can be removed and replaced without moving their sockets. 
The water supply can he cut off from the ductor and the plate 
wheti inking up the distributing rollers. The water-distributing 
rollers are brass-covered to prevent rust. All forme and distri¬ 
buting rollers can he lifted from their sockets and removed from 
the machine without being obstructed by the frames, and can he , 
replaced without deranging their adjustment. 

The impression cylinder can be set out of contact with the 
plate cylinder, and can be tripped at will by the feeder. When 
ihe press is tripped, the counter does not count. The feed 
gauges, sheet supports, and guides are sueh as to facilitate the 
feeding and ensure perfect regi.ster. The sheets are delivered 
by means of a gripper cylinder and fly mounted with star 
wheels. 

The largest size, for a .sheet 45 x 65 in., has an extreme 
length of 14 ft. and a breadth of Il.t ft., with a height of 7 ft. 

Its weight is 12^ tons as boxed. A smaller size can be run up 
to 5006 per hour. 

R. Hoe & Co.’s Direct Rotary Press. — In this machine 
(h’ig. 83), made by the New York firm of B. Hoe & €o*, the side 
frames, of the “box frame*' paltern, rest upon a rigid and 
strongly braced bedplate, ensuring perfect alignment throughout. 
The impression and plate cylinders are of the same size. When 
the plate clamps are laosened, the jaws remain open to receive 
the plate, thus enabling the pressman to hold the plafe with 
both hands when putting it in the clamps. Wing nuts are used 
to close the jaws on the plate; and, owing to the unique con¬ 
struction of the jaws, the plate i% gripped more secftrely by 
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means of these nuts than by screws tightened with a wrench, as 
in ordini.i’y clamps. ' 

The rollers that apply the water to the plate are carried in 
hingeli frames which can be easily swung away from the cylinder, 
leaving the sockets open and unobstructied ; so the rollers can 
be put in and taken out quickly and easily. Means are provided 
for regulating the supply of water. 

The ink is conveyed from the fountain to a large rapidly os¬ 
cillating cylinder, upon which it is distributed by a set of rollers, 
and is then given to the group of oscillating and forme rollers 
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which come first in contact with the printing plate. After further 
distribution, the remaining ink on the cylinder is given to the 
group of rollers nearest to the impression cylinder. By this 
method thp best inking is obtained, as the thinnest and most 
evenly diktiibuted film of ink is applied to the printing plate just 
before printing. The oscillating rollers make a complete re-' 
ciprocation during the time that the inking surface of the cylinder 
passes under the forme rollers, but stop oscillating while the 
printing plate passes underneath, thus obviating the transmission 
of any* vibratory motion to the forme rollers, Which, even though 
very slight, has a tendency to wear the design off the plate. 

"When fresh ink is^put in the fountain, the rollers set, and the 
machine run to work up th^ colour, the rollers are automatically 
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lifted to clear the printing plate as it passes under them and 
brought Hown upon the inking surface in each revolution of the 
press., In this way the colour is thoroughly worked up until 
there is sufficient ink on tlie rollers and the inking surface before 
any is applied to the printing plate, thus-obviating waste of ink 
and the loss of tifhe that ensues in washing the ink off the plate 
when in the ordinary way the plate is inked in working up the 
colour. The rollers can also be kept in a raised position at 
will. 

The press can he reversed by means of a treadle giving com¬ 
plete control of the machine from the feeder's stand, without 
having to pull on the flywheel. 

The “ Baby ” Rotary Offset Machine. —This machine (Fig. 
84), intended for commercial work, is made hy George Mann and 
Co., Ltd. It is carried on a large cast-iron bedplate. It is fitted 
with an ink ductor and also a checking device which the feeder 
operates with her foot. This device is very simple. The feedei’ 
sits at the machine when at work, w'ith the feet resting on a 
small wooden bar. If it is necessary to miss'an impression, the 
simple action of removing the feet from this bar immediately 
parts the cylinders and lifts the inkers from the plate. The 
sheets arc delivered in front of the feeder, so that they can he 
examined ])eriodically without having to move from the feeding 
position. A large distributing drum and three large-diameter 
forme rollers on the plate give strength of rolling power sufficient 
for the very heaviest of commei'cial work. 

The demy quarto size is about 3 ft. long by ft. broad, and 
weighs only 13 ewt. gi'oss. It can be. run up to a speed of 3300 
revolutions per hour, but this, of course, necessitates an auto¬ 
matic feeder. A motor of -1 h.p. is required to drive it. The 
demy folio size weighs 16 cwt. gro.ss, and is a little larger than 
the demy quarto machine. It also requires a -1 h.p. motor, and 
can be run up to 3000 revolutions per hour. 

The Waite Rotary Offset Machine. —The makers of this 
machine (Pig. 85), Messrs. Waite and Saville, Ltd., claim that it 
possesses excej)tional merits. It is almost noiseless in its working. 
The cylinders are ground dead true while running in bearings, and 
all cylinders'have steel shafts running in phosphor bronze bear¬ 
ings. Adjustments to the forme rollers are made from the out¬ 
side of the machine with nothing whatever in the way, whilst 
none of the distributors or inkers protrude through the frame 
sides, so enabling them to be lifted straight out. The press has 
exceptional inking powers. The oscillating ink cylinders and 
rollers are so arranged as to break up the ink thoroughly before 
applying it to the plate-forme rollers, of which there are five of 
large diaineter. The distribyting rollers and mechanism, which 
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absorb most of the power ro^quired to drive this type^ of press, 
are driven direct from the driving shaft, not through the cylinder 
gears, thus causing the minimum of wear to the gears. 'D^i.s is 
a most important feature in an olfset press, where the cjdinder 
gear plays such an important part. The inking rollers can be 
raisod from the plate while the ink is distriblitcd without dis¬ 
turbing their adjustments. The ink duct has a flexible steel 
knife and thumbscrews, while a small lever is provide^! to re¬ 
gulate the dwell of the duct roller while the machine is running. 

The damping arrangenumts are very eflicient, and the damp¬ 
ing rollers can be raised instantly from the ])late, without dis¬ 
turbing their adjustment. The water supply can be quickly 
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regulated with the utmost delicacy, while the press is running. 
The impression can be checked by hand or foot, this action 
simultaneously chgckfng the water and ink supplies, whde pro¬ 
vision is made whereby either impression, water, or ink can be 
checked independently. The cylinder is automatically checked 
at the right position, just before the printing surfaces meet, 
thus minimizing waste of sheets. 
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Both Plate and blanket cylinders are freely aoceaaible with¬ 
out removing any rollers. The plate clamps allow of the plate 
being^m,pidly changed, and the plate tension being self-adjusting, 
all danger of stretching the plate by over-screwing ia obviated. 
The rubber blanket can be quickly fixed'and the proper tension 
secured. 

The register cylinder gearing ensures that the three cylinders 
shall ruvi together in absolute register. The makers particularly 
claim that tints and solids can be printed perfectly on this press, 
without a trace of gear marks. 

The sheet is under gripper control from feed to delivery, 
being delivered printed side up without anything touching the 
printed face. No tapes are employed. Automatic guides jog 
the sheet straight on the delivery table. 

The overall dimensions of a demy machine, to print sheets 
23 X 18 in., are 5 ft. 3 in. x 5 ft., the height being 5 ft. 9^ in. 
The speed is only limited by the capacity of the feeder. 

The L. & M. Rotary Offset Machine. —The L. & M. 
Rotary Offset Machine (Fig. 86) is a two-revolution machine, 
that is to say, the impression and transfer cylinders make two 
revolutions to each revolution of the plate cylinder. This means 
that there is greater time for the feeder to lay the sheets than is 
the case with a single-revolution machine. For example : with 
a single-revolution press running at the rate of 2000 per hour, 
the maximum time available to feed a sheet is 0'655 secs. : with 
the L. & M. Rotary Offset, running at equal speed, the 
maximum time is ITl secs. Obviously this gives the feeder of 
the latter a better chance to get perfect register at high speeds. 
This is most important in colour pointing, in which dead 
register is imperative. 

The delivery is by chain and gripper bars, which, by a 
patented variable speed device, deposit the sheets accurately on 
the delivery-board, due to its slowing down and checking the 
impetus of the sheet being carried. The delivery-board is 
arranged to roll out on tracks when and as far as required, so 
that the machineman can stand between the board and the 
offset cylifider, and when the delivered sheets have been 
removed, it San be rolled out until it hangs from the one end of the 
tracks, or it can be conveniently removed from the machine. 

The impression cylinder is fitted with a smoother-brush, 
which is arranged to drop after the front edge of the sheet has 
passed, so preventing the edge of the shSet .from lieing turned 
back, a common occurrence when a rigid brush is fitted. 

The trip mechanism is a modification of that adopted on the 
direct rotary machine by the same makers, and has been 
adapted to suit the high spseds of this machine. The rollers 
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are automatically raised wheij the press is tripped, oar^ having 
been taken to ensure that the plate is clear of the rollers when 
they are raised, and they are dropped in the correct positjon to 
ink the plate thoroughly. It is obvious from this that no partial 
or double inking can "take place when the press is tripped. 
This ensures that the first sheet printed after tripping is equal to 
the last one printed. 

The offset cylinder is provided with special reel *rods to 
ensure even ten.sion on the rubber blanket. These rods are 
fitted with pins to engage holes punched in the blanket, and a 



• Fio. 86.—L. & M. Rotary Offset Machine. 

clamp to hold it. A special gauge is supplied for" nse when 
punching the holes, and is so^ arranged that the setting is always 
made from one edge of the blanket; by that means absolute par¬ 
allelism is secured between the two rows of holes. For tighten¬ 
ing the blanket a special mechanism is fitted to the reel rods, 
which enables the minder to adjust the tension acouratelji. 

The transfer cylinder is accessible both for washing and for 
putting oh the rubber blanket. For the latter operation the 
delivery-board can be taken off, leaving the cylinder quite clear. 
There is a pedal conveniently situated controlling the backing- 
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up motion, which can be used wljen washing or otherwise at¬ 
tending to the blanket. 

Tt^e plate cylinder is journiilled in bearings rigidly attached 
to the side frames, and is twice the size of the impression and 
offset cylinders. When the plate, is in position there is ample 
surface exposed for a proper examination to be made, and to 
enable it to he washed or gummed by the maohineman. 

Wh(^n seated on the swinging .seat the maehineman’s right 
foot has control of the backing-up motion pedal, a slight 
]jressure on which is enough to move the machine to any 
position required. His right hand can nianijmlate the water- 
motion lifting-handle, and, as this has been carefully balanced, 
it is extremely easy to operate. On his Ud't the maehineraan ha.s 
the forme-rollers lifting-handle, the ink duetor roller trip-iod, 
and the water duetor I'oller trip-ix)d, which gives him a complete 
control of water and ink. The setting of the ink-feeder is 
placed at the left-hand end of the ink-duct. The water-motion 
duetor setting can also be easily reached. 

The, ink-duct is of special design. Screw adjustments are 
given for setting the whole of the blade. Ordinary screws for 
local adjustment are also provided, lint are so arranged that 
when removing the fountain blade and liack, all the local setting 
screws come away also, whicli enables the operator to remove 
and rejilace the parts without disturbing the setting. Hcrows 
are, also jirovided for adjusting the complete fountain. 

The, distribution of the ink is effected by a distributing 
drum, three distributing rollers, three rider distributing rollers, 
two transfer rollers, two vibrator rollers, four forme rollers, and 
a duetor roller. The watei' motion consists of two foi-me rollers, 
a vibrator roller, a duetor roller, and a fountain roller. 

The Furnival Rotary Offset Press. —This jn-ess (Fig. 87), 
made by Furnival & Co., fjtd., has strong frames securely bolted 
and stayed togethw on a solid base plate, and is absolutely with¬ 
out vibration on the top speed. It has three cylinders of equal 
diameter, which are made as small as possible, consistent with 
good printing, to enable the highest speed to he attained. The 
impressiojj 'cylinder makes one revolution to one impression, the 
advantage Ol which is obvious. This press will give 5000 im¬ 
pressions per hour. 

The cylinders are ground perfectly accurate to give a 
uniform periphery, a most important point in offset printing. 
The ti;ansfer and impression cylinders run ii^, eccentric journals, 
and are so arranged that when the feeder depresses a pedal, 
these two cylinders separate, and the contact with the plate 
cylinder is automatically broken ; in other words, the contact 
between all three cylinders ^ broken. At the same time there 
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i 3 an arrangement whereby, by hand, the transfer cylinder can 
be put in and out of contaotf with the plate cylmder’while the 
cylinders are tripped. The advaiftage of this method will be 
obvious. The plate cylinder is fitted with the usual platS clips 
and plate-shifting devi(;e, the latter being most useful when the 
plate is clamped to the cylinder out of register, back to front. 

The transfer cylinder has a very simple blanket-stretching 
device, whereby an equal tension on all parts of the blg,nket is 
attained. The impression cylinder, of course, carries no 
covering. The pressure is regulated by means of micrometer 



" Fra. 87.—Furnival Rotary Offset Press. 

nuts. The inking and damping are similar to th«s8 on the 
direct rotary machine of fhe«am6 makers. The damper does 
not protrude in an inconvenient manner over the feed-board. 
The inking rollers are so arranged that, when the cylinders are 
checked, the rollers lift automatically, and at the same time the 
supply is stopped. *It can also be checked and uncheckSd by 
hand at any time. The sheet is conveniently delivered, printed 
side up, by grippers, and the delivery-table is fitted with a 
jogger. The machine can be fitted w^th an automatic feeder. ^ 
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The Harris Automatic Rotary Offset Press. —This 
AmeridiA machine is oapaWe of aGtaining the speed of 5000 im¬ 
pressions an hour. It is equipped with an automatic feeder, 
whicYi forms an integral part of the press. It also has an 
automatic trip, or throw-off device, wljich immediately places 
the press out of'action after the last sheet of paper has left the 
automatic feeder. This throw-off device also comes into opera¬ 
tion should more than one sheet of paper lie fed up to the print¬ 
ing cylinder liy any chance. 

It is equipped with split gears, l)earers, and i-egister lacks, 
which enable it to give hair-like register and eliminate the possi- 



Fih. 8S.—The Harris Rotary Offset Press with .Autoiimtic I't-ider. 

bility of gfar marks or sti’eaks appearing on the finished work. 
There is a specially constructed positive chain delivery, or 
jogger delivei’y, which presents a full view of the work as it is 
being delivered. (See Fig. 88.) 

The Scott Six-roller Offset Press with ‘‘ Dexter ” Feeder. 
—This .\mericaD machine (Fig. 89) is especially designed to meet 
the demand for large offset presses for fine colour work. The 
standard size is the No. 4, taking sheets up to 38 x 52 in. 
This is a particularly desirable size both for ordinary litho and 
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catalogue work, as it takes, on the 36 x 52 in. wj 38 x 
50 in. standard sheets. 

The makers claim for theii' six-roller distribution that it is 
capable of giving the densest solids, or the most delicate tints, 
and all intermediate eSects, with absolute perfection. The ink 
is applied to the plate by six 3-in. forme rollers* over which are 
carried four small oscillating* cylinders. These are connected 
with each other, and with the large o.scillating distributing drum 
by four 3-in. distributing rollers. There are three 2-in. dis¬ 
tributing rollers, each equipped with a steel rider roller, which 
cut up the-ink on the large o.scillating drum ; and another 3-in. 
distributor, also carrjdng a steel rider, transmits the ink to the 
large distributing drum from an auxiliary disiributing cylinder, 
which receives the ink fi'om the fountain by way of 24-in. 
ductor rollers. The complete distribution, therefore, consists of 
one ductor roller, eight distributing rollers, and six forme rollers 



Pi(i. Bl).—Thu Scott Six-rollur Offset Press with “Dexter Feeder. 

all leather-covered: in addition to which there are four steel 
rider rollers, one auxiliary distributing cylinder, ftije large 
oscillating drum, and four forme roller oscillators. TRe distribu¬ 
tion is so arranged that when Rght-inking jobs are run, it can be 
operated as a 2, 3, 4 or 5-foi'me roller press, with a corresponding 
decrease in the number of rollers, cylinders, etc. to wash up, 
which is an important oftnsideration. , 

This press is equipped with a patent Combination “ Eatchet 
and Continuous ” Kegulation, by means of which either style can 
be used. If the ink is a kind that requires “working” in the 
fountain, the pressman can save considerable time by using tke 
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continuDKS attachmetit. This dev,'ce enables the fountain roller 
always to turn a considerable amount, irrespective of the amount 
of ini' “ducted,’’ because the dwell of the ductor roller on the 
fountain roller is lengthened or shortened to feed more or less 
ink. If the ink is “ short ” and constant motion in the fountain 
is undesirable, the ratchet is set to move the fountain roller 
only as much as is necessary. ‘Any intermediate adjustment 
betwebn the ratchet teeth can be obtained by changing the length 
of the dwell of the ductor, exactly as when the continuous 
type is in use. By this combination any desired effect is secured. 

The cam which opens the delivery grippers to drop the sheets 
is adjustable while the press is in motion, so that the delivery 
can be set to suit exactly the paper being run and the speed of 
the press. This is a great advantage on a large press, which is 
usually started up and run at a comparatively slow speed until 
the water and ink are working right and the register i.s adjusted, 
when it is put up to speed. 

George Mann & Co.’s Two-colour and Perfecting Rotary 
Offset Machine. —This machine (Fig, 90), constructed by George 
Mann & Co., Ltd., has the remarkable feature of being able to 
print at one operation either (a) two colours on the front of the 
sheet; or (b) the same colour front and back; or (c) different 
colours front and back. The name perfecting denotes that it 
prints both sides of the sheet at the same run through the machine. 
The plate cylinder, which is of large diameter, has surfaces and 
clamps to hold a plate on each half of its circumference. Eunning 
over and in contact with this cylinder there are two distinct sets 
of inking and distributing rollers, each complete with its own ink 
supply. Each set of inking rollers autQinatically falls to its plate 
and lifts to avoid contact with the opposite plate, the gap in the 
cylinder which is necessary to accommodate the clamps giving 
sufficient time for this movement to take place. The blanket 
cylinder is of the same diameter as the plate cylinder and carries 
two rubber blankets corresponding with the two plates, each 
blanket taking an impression from its own plate. The impres¬ 
sion cylinder is half the diameter of the blanket cylinder, 
so that* fvhen the sheet is carried round twice an impression 
is received from each blanket on the face of the sheet. In the 
case of perfecting, a small adjustment allows the gripper to 
open at the second revolution of the impression cylinder, in¬ 
stead of at the first. By this means the first blanket gives its 
impression to the blanket on the impreteiop cylinder; the sheet 
is then taken by the gripper and receives an impression back and 
front simultaneously at the point of contact between the two 
cylin4ers. 

• A foot-pedal is oonvoaiently placed, which, when depressed 
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by the feeder, causes the cylinders to part, thus feiiiising an 



Fig. 90.—Mann’s Two-colour and Perfecting Rotary Offset Machine. 





Fig. 90a.—Mann’s Two-colour and Perfecting Rotary Offset Machine: 
Another View. 

impression ; at the same time the inkers automatically lift from the 
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plate, auiithe ink and water ductoj'a are cheeked. The clamps 
for the plates are so arranged that they can be moved in any di- 
reetiai. The caps of the clamps are held open by springs while 
the plates are being changed. 

The special arrangement of forme follers, with high-speed 
distributing drum, gives a perfectly broken and continuous supply 
of fresh ii:k to the plate. A very convenient arrangement with 
the forlne rollers allows of either set of rollers working on either 
plate. The utility of this device will be evident to all, as in 
many jobs the washing-up of at least one sot of rollers can thus 
be avoided. 



Eic. lU.—Hoe’s Two-colour Itotary Press. 

The feed-board and lays are arranged for high-speed work. 
The board lifts to the lays, the sheet being held by tingens before 
the board lowers to the grijrper. The sheet is delivered,, printed 
aide up, at the same end of the machine as the plate cylinder, 
thus allofv'ing the operator to examine the sheet with the least 
possible trouble or loss of time. 

A special register device ensures that the cylinders shall 
print in dead register, whilst the fact that the gripper holds the 
sheet for both impressions is sufficient to prove that the two 
coloure must register perfectly mechaniea"lly/ 

The machine is supplied in tour sizes, namely, quad crown, 
extra quad crown, eight crown, and extra eight crown, the sizes 
of the, sheets being respectively 45 x 33^ in., 48| x 34| 
in.; 65 x 44 in., and 65 x 48 in. The maximum speed 
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of delivery is 1300 per hour On the larger machines, Avd 1800 
on the smaller. The space occupied by the largest machine is 
about 20 by 12 feet, and the gross weight is 13 tons, IS cwt. 
A 7 h.p. motor will drive the two smaller sizes, but a 10 h.p. 
motor is required for tHe two larger sizes. 

R. Hoe & Co.’s Two-colour Rotary Press. —In this 
colour press the plates on each cylinder are inked by eight 
rollers, with distributors over them, receiving their suppl^ of ink 
from oscillating distributing cylinders, llach plate cylinder has 
an inking surface, an arrangement which, with the oscillating 
cylinders that receive the ink from the fountain, gives perfect 
ink distribution. The inking surface and the forme rollers can 



Fi(i. 92.—Hne's New-patiein Twu-finloiir Rotary Press. 

be inked up without inking the plate. When the press is 
stopped, the rollers are automatically raised from the plate, thus 
preventing the streaking of the plate by the forme rollers re¬ 
maining in contact with it, and by touching a treadle conveni¬ 
ently placed for the feeder the ink rollers can be raised^ or lowered 
automatically at will. The gripper motion is of an'improved 
type, ensuring perfect register. The plate cylinders are provided 
with clamps, which grip the plate along its whole length without 
buckling it, and the clamps are so arranged that the plate can be 
readily adjusted latenijly, circumferentially, or diagonally. (See 
Pig 91.) • • 

R. Hoe & Co.’s New-pattern Two-colour Rotary Press,— 
In this improved type of two-colour press (Fig. 92) there is one 
large impression cylinder and two plate cylinders. The sheets 
are fed to the under-side of the impression cylinder, printed 'side 
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down, and are delivered from the’ upper side of the cylinder 
printed side up, nothing coming in contact with the printed 
surfaoo while they are being delivered. The plates are inked by 
four rollers carried in frames, which can be swung away from 
the cylinders for ease in placing and rem'oving the rollers. The 
plate cylinders make two revolutions for each impression, and 
the plates are therefore inked twice. The impression cylinder 
can be tripped by the feeder. The delivery-board is arranged so 
that it can be lowered as the height of the pile of sheets in¬ 
creases, and can be quickly raised when the pile is taken off. 

The motor for driving is placed underneath the feed-board, 
driving by belt with a pulley on the driving shaft. A 7-^ h.p. 



Fifi. 9:i.—Hoe’s Three-colour Uotary Press. 

motor is required, although it does not take quite so much power 
as this. The maximum size of sheet is 44 x 64 in. The 
floor space occupied is about 15^ ft. by 9 ft., with a height of 

U ft- 

R. Hoe & Co.’s Three-colour Rotary Press. —This 
machine shows a further development of multi-colour printing. 
Four forme'rollers are provided on each of the two plate cylin¬ 
ders, and as these cylinders make three revolutions to one 
printing, they give an equivalent of twelve forme-inking rollers. 
The colour is thoroughly distributed before being applied to the 
forme rollers. The damping movement'is adjustable by hand- 
wheel from maximum to minimum supply. The feeder stands 
on the floor, instead of upon an elevated platform, and thereby 
has greater freedom and control of the press. The improved 
feed motion gives perfect register. 
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The cylinder is tripped at*any time, automatically,thy a foot 
treadle, requiring only slight pressure of the foot to actuate it. 
The patent front delivery takes the printed sheet and deposits 
it, printed side up, on the delivery-table, which is adjustable in 
height. No tapes or tjurfaces whatever can pome in contact 
with the print. 



CHAPTER XXI. 

MACHLNE MANACiEMENT. 

Method, Order, Cleanliness. —A machinoman should, 
above all things, be methodical at woi'k. Method is of great as¬ 
sistance in many ways, and is one of the first things that will 
help to create in the mind of the young man an affection tor 
his machine and an interest in his work generally. Without 
method work becomes a vexation and a worry. 

The inaohineman should be provided with all necessary ac¬ 
cessories, and he should never be at a loss to know where to 
find them. Borrowing should bo a thing almost unknown to 
him, tor the man who is con.stantly seeking favours from his 
neighliour is the man who makes but little headway. His 
machine should be properly oiled at r'egulai- intervals, the luhi-i- 
cating cups should be always kept well sitpplied with oil, and 
while taking care that a sufficient quantity of oil is getting 
through for the purpose, he must see that it does not I'uu to 
waste. If the oil is nrnning through too quickly, a piece of felt 
or some coarse worsted must be placed at the bottom of the cup 
so that it will filter through only very, gradually and lubricate 
the journal drip by drip. 

To obtain the best i-esults front a machine, it must also bo 
kept clean and tidy, and the immediate surroundiirgs should not 
be neglected. Soiled cotton waste, rags, waste paper, etc., 
should he put into receptacles specially kept for the purpose and 
not thrown about upon the floor. It must not, howqver, be 
inferred from this that the machineman should waste his time 
with emej'j cloth and polishing paste ; far from it, but it is abso¬ 
lutely esseritial that the working parts of the machine should 
be kept free from dirt, the oil holes kept clear, the brush and 
grit-guard kept free from fluft and grit from the paper, and 
the delivery and feed boards dusted daily. The machine will 
then ijot only look well, but it will print wgll. Method, order, 
cleanliness, then, must bo the watchwords of the planographic 
machineman. 

Requirements of the Machineman. —The machine atten¬ 
dant is known as the machieievian, machine-minder, or pressman. 

(2181 
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He should be a person of suj^u-ior technical skill, not lOjily pos¬ 
sessing a knowledge of machine construction, but also equipped 
with a thorough training in lithography, obtained by practical 
experience in the transferring and proving departments of the 
workshop, or by an alf-round course of hand-press printing in 
eoniunction with transferring. It has been remarked that the 
maehineman is practically a part of the machine, the inference 
being that planographic machinery having been brought *10 such 
a high standard of perfection, very little else is required to 
enable it to do the printing. Nothing, however, could be 
fai'ther from the truth than such an idea, because the higher the 
stiindard of perfection reached in the machinery’, so will a cor- 
res])Onding standard of skill he demanded of the attiuidant. A 
machine is of little use without a skilful and capable man in 
charge. 

Acquaintance with the Machine. —Upon being given 
charge of a machine tlie young maehineman should go over it in 
detail and become acquainted witli the various jjarts. Generally 
speaking, the ])rinciples that apiily to a flat-bed machine also 
apply to a rotary machine, but it is hardly to be ex])ected that a 
young man will he given charge of a valuable machine of the 
rotary type without first having gained some experience on the 
slower, simpler, and less valuable flat-hed machine. Therefore 
while the rotary machine may lie referred to in tliis chapter 
from time to i'me as occasion requires, the education of the 
young pressman will, for some lime to come, he acquired on the 
fliit-bed. While going over the machine he should take special 
note of the liolts and nuts and see that none are loose or likely 
to come out while the machine is running. 

Attention to the Cylinder. —The cylinder should next 
receive attention. First, lift up the sloping fcod-lioard and 
remove the cylinder coverings, which is done hy loosening the 
tail ends first, that is, the opposite ends to the gripper. Slightly 
tighten the rod to release the ratchet, and then unwind it. 
Next, unhook the gripper springs and open out the gripper, 
when it will be seen either that the cylinder coverings are held 
between two plates screwed tightly together, or lhi{t,they are 
hooked on to hooks and carry a ^tout wire inserteJ in-and-out 
fashion through the holes to give resistance to them while the 
blanket is being tightened up to the cylinder. Whether there 
is more than one cover will depend entirely upon the thickness 
of the materia! used. It will now be seen whether the lace of 
the cylinder requires attention. It is no uncommon thing, when 
non-waterproof materials are used as cylinder coverings, for the 
damp to get through and create on the cylinder an accugiulation 
of rust. This, if allowed to reumin, would soon affect -the 
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printing through uneven preasureao it muat be removed with 
emery cloth and oil, and measures taken to prevent its recur¬ 
rence. as the evenness of the cylinder would soon become 
••affected by succesaive seourings. The oil holes in the cylinder 
and its accessories should also be looked to, and all parts care- 
•fully oiled. 

The Cylinder Brush and Qrit-guard. —The cylinder 
brush a very necessary adjunct to the flat-bed machine. It is 
■situated close to the cylinder and immediately below the 
-gripper, and its purpose is to prevent doubling or blurring of the 
•work. The sheet is fed into the gripper in an almost upright 
position, and as there is a considerable distance for it to travel 
before it reaches the printing surface, a thin ])aper will show an 
inclination to sag and touch the -work in jdaces before its proper 
time; so the brush, which extends right across the cylinder, 
must be adjusted to hold the sheet sufficiently close and tight to 
prevent this saggfbg or dipping, but not so tight as to drag the 
sheet. If a grit-guard is fixed on to this, its usefulness will be 
considerably enhanced by gathering grit, fluff, etc., w'hich may 
come off or from bet'veeii the sheets. This grit-guard is made 
by fixing a sheet of rolled or other card to the inside of the 
•upright bars that hold the brush in position. It should extend 
the full length of the cylinder, and be of sufficient depth to come 
right on to the brush, with a little bit extra to form an angled 
receptacle, which should cover the brush almost to the tips of 
the bristles. This will collect grit and fluff, which might other¬ 
wise get on the rollers and cause considerable trouble. 

The Cylinder and Flywheel Brakes. —The brakes are very 
important parts of the mechanism of a tjat-bed machine, There 
are two of these, the more important being the cylinder brake, 
4ind the less important one the flywheel brake. The usefulness 
of the cylinder brake is demonstrated just before the cylinder 
takes the printing surface by “staggering” or drawing the 
.gearing together, thus ensuring perfect register. It is also useful 
as the cylinder leaves the stone after the sheet is uriuted. 
Were it not for the drag exercised by the brake at this par¬ 
ticular nptnent, the cylinder would, owing to the sudden release 
-of pressure* come home with nasty jerk. The air-cushioning 
cylinders which are now' put on most large machines lighten 
the work of the brake considerably. Only just enough brake 
should be applied to ])revent the cylinder coming home with a 
thud,,i.e. the cylinder should slip horfae ,easily, quietly, and 
naturally. The flywheel brake is intended to prevent over¬ 
running when the machine is pulled up. These brakes get 
out of order and become more or less ineffective through in- 
.attention to the leather on» the brake shoes. The shoes should 
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be taken off and the leather ^amined. If it is in a hard, dry, 
glazed condition, it should be scraped or filed with a hdkrse file 
until it has been made somewhat rough. It should be soaked 
with castor oil and then replaced. • 

The Flyer Drum..— This is a small cylinder in connection, 
with the delivery apparatus. It is situated just under the feed- 
board close to the top of the imprea,5ion cylinder. Its special 
function is to snatch the printed sheet from the cylinder as it 
comes round, transfer it to the travelling tapes and thence to the 
flysticks, and finally to the delivery-board. It should be taken, 
down from its position, the tapes removed, and if necessary 
washed, and the rubber rings below the finger grippers should be 
renewed or turned round to an unworn part. The position of 
the cylinder, which is usually indicated by corresponding marks, 
should be carefully noted before removal. 

The Oearing. —There is a considerable amount of gearing 
on all types of planographic machines, but; the rotary offset 
machines have moi’e than the others owing to the extra cylinder, 
and it is very important that the spaces between the teeth should 
be kept free from dirt to ensure smooth running. The geared 
racks which run along either side of the stone carriage and ink 
slab are especially liable to accumulate dirt, fluff, cotton waste, 
etc., which must all bo cleaned out. All gearing should be 
lubricated with tallow or other solidified oil. 

The Stone or Bedplate Carriage. —The stone carriage is. 
usually supplied with one ply of special cork bedding to give 
resiliency while the stone is under pressure, and this is covered 
with a sheet of stout zinc. These should be removed, the 
iron bed examined, and all dirt that may have accumulated 
round the edges must he cleaned out. The screw's for raising 
and lowering the iron bedplate should then be turned, and the 
bed raised until it will go no farther. Then lower it by giving 
each screw a few turns alternately, and take care that the plate 
does not jam and allow the supports to leave it. If it does, the 
cause must be looked for. It is not advisable to oil and grease 
this p&rt of the machine, but it must be kept clean and made tO' 
work freely.- 

The Under-parts. —The under-parts of the n\firfiine must 
also receive their due share «f attention. Among these may be- 
included such important parts as the main driving and spur 
wheels; the journals and their bearings; the driving shaft and 
connecting-rod, with their important oil holes at either end; the- 
steel rollers that ghpport the stone carriage and ink slffb; and 
the rails upon which they run. All these require to be kept 
clean and carefully oiled. 

The Side Rails. —These are the polished parts running alone 
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either side of the machine at the top of the frame, between which 
the storie terriage travels very closely to ensure register and pre¬ 
vent swaying. Ic is most i)uportant that those should be lubri¬ 
cated'.wo or three times a day with either machine oil or a solidi¬ 
fied oil such as tallow or vaselin';. 

The Air-cushioning Cylinders. —The air-cushioning cyl¬ 
inders, or air huHers. are designed to assist in reversing the 
carriage when the machine is in motion, and also to lighten 
the work of the bi’ake. They should be lubricated with an 
oil having a good body, such as castor oil. The leather on 
the plungers should be soaked occasionallv with the same oil, 
as it must be kept in a soft jdiable condition, and not allowed to 
become hard and dry. 

The Ink Duct. —The ink duct (Tig. 91a) is a bo.K arrangement 
used for holding a sup])ly of ink, and is situated across the top 
of the roar end of the machine jiarallel to the ink slab. Jt is 
formed by a steel roller at the front, with a broad flexible blade 



resting on an iron sujipoi't at an angle of about ■l.’i degrees, 
through which thumb-screws run for the ptirpose of rcguliiting 
the flow of ink by increasing or diminisfiing the space between 
the edge of the blade and the duct roller in front. Jn regulating 
the ink flow care rau.st be taken not to have an\ part of the blade 
pressing unduly against tht; roller, as this would soon result in 
the blade becoming worn in places, and excessive tightening is 
quite unnecessary. It will, liowever, be necessiiry to liave some 
lead or plaster of Paris castings made for the purpose of confining 
the ink in the box to the parts where it is most required, or for 
separating tjie inks when working with more than one colour at 
one printing (Pig. 94 b). The casting,s should be made dii'ectly in 
the box, but before the lead or plaster sets, a sci'ew nail .should 
be inserted half-way in, so that it may afterwards be used for 
convenience in handling, or as an easy means of keeping the 
castings in position by the aid of a piece of ^hiu wire or string 
twisted round the nails and extended from one to the other. 
The casting.s should be of various thicknesses, ranging from a 
quarter an inch to one and a half inches. 
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The Water Duct or Fountain. —The water duct or water 
fountain is a trough used for the purpose of holding a tti^ply of 
water, which, like the ink duct, gives out its contents in regular 
quantities with each traverse of the machine. It may he silaiated 
just in front of the cylinder, in conjunction with the damping 
rollers or not, according to the make of the machine. A brass 
roller revolves in the centre, and communication is maintained 
between it and the damping rollers or the damping slab by means 
of a vibrating damping roller, which should be a covered one. 
The trough should always be kept clean and supplied with pure 
water. 

The Damping Slab. —The condition of the damping slab or 
damping table, as it is sometimes called, is of almost equal im¬ 
portance to that of the damping rollers. It consists of a solid 
board of the same length as the rollers and about 18 in. 
broad. To be effective, it must be dead level. The boai-d as well 
as the covering will i-ecjuire to be renewed from time to time, al¬ 
though the former may last for some years if it is taken off' and 
planed level occasionally. It is a good plan to coat the wood 
when it Is new, or after planing it, with a little turps and creosote 
as a preventive of rot. This will also have a bene.fieial effect on 
the coverings, which should consist of one or two plies of thick felt, 
and on top of this a ply of best quality moleskin. White 
tinned rustproof tacks slioukl ho used lor tacking on the cover¬ 
ings. 

The Machine Belts. —There are usually two belts to each 
machine, but not always, as sometimes the machine is driven 
from the main shaft instead of from a countershaft, crossed 
belt, that is, a bolt that has been erossod between two pulleys in 
a inannei to form the ugure eight, possesses a greatei' driving 
power than a straight or uncrossed one, by reason of its gripping 
more of each pulley surface. These belts may be made either of 
leather or of cotton, and are manufactured differently by the 
various makers. It is better to have a belt with plenty of power 
behind it, that is, with breadth and weight, than to have a thin 
narrow one that is too weak for the work. 

The Cylinder Coverings. —If everything is now_considered 
satisfactory, the cylinder coverings may be replaced. , 'Hiese may 
consist of materials of various thieknesses and qualities, or there 
may be one thick blanket only. There is a difference of opinion 
regarding the best material to use tor this purpo.se. The rubber 
blanket is oonsidqred Ijy many as unsurpassable for all types of 
planographic machines, and there is no doubt that splendid re¬ 
sults may be got when thin paper is printed; but it loses some 
of its printing quality with a thick paper, and it is very expensive 
and liable to damage, Eubher blanket consists of two or three 
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plies of fine canvas solutioned together and finished with a thick 
uniforns ooating of pure indiarubber'on top. Another good cover¬ 
ing is made by using a three-ply rubber canvas blanket, which 
is exactly the same as the rubber blanket, but without an india- 
rubber facing, and on top of this a black glazed American clotb. 
This certainly makes a first-class cover, and is much more eco¬ 
nomical to use than the rubber blanket, but it demands an even, 
regular printing surface, as it cannot dip into hollows like a good 
rubber'blanket. A printer’s thick flannel blanket covered with a 
glazed American cloth is also useful, but is not so good as the 
two already mentioned. On a rotary offset machine only a rubber 
blanket will do. 
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MACHINE TRINTINS FROM STONE. 

Setting the Stone. —As no two stones are alike for thick¬ 
ness it is necessary to set each one to suit its own requirements. 
This is done by first testing it all round with the callipers, and 
then making up any deficiency in thickness with plies ol thin 
wrapping paper, fanned out in such a way as to form a gradual 
taper. It is better to place the packing betvfeen the iron bed 
and the cork bedding, as this will help to lessen the risk of 
breakage from this source. Always remember at this stage that 
the stone should be set very slightly higher at the front edge, 
that is, the gripper edge, than at the back. There is more than 
one reason for doing this. In the first place, if the stone were 
set otherwise, the cylinder would leave it at each impression 
with a thud that would not be in the best interests of the 
machine, and the cylinder coverings would soon be spoiled by 
the back edge of the stone cutting it. There is also the risk of 
the atone becoming loose by reason of the excessive pressure on 
the back causing it to tilt at the front, which would gradually 
have the effect of loosening the screws. The register would also 
be affected by the distortion of the paper. 

Having slipped the stone into the carriage, lower it by 
turning the pressure screws until it is below the geared rack on 
either side, and then take the carriage to the back of the machine, 
release the cylinder check, and turn the flywheel again until the 
cylinder has turned halfway over the stone. Now turn up the 
pressure screws until the stone is jammed tight against the cylinder 
at either side, but as this will not be quite up to printing pressure 
the cylinder must be brought round to its place and tile pressure 
again raised very slightly, wllen flie pressure screws may be 
temporarily jammed. The stone may then be brought up to 
within a couple of inches of the front edge of the bed and 
centred exactly thb pthSr way; then fit in suitable block* and 
tighten the screws just enough to hold the stone in position 
while an impression of the work is taken. 

Mixing the Ink. —Lithographic ink as a rule is not quite 
ready for use as it comes from the soaker. Even the strong 
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colours) siuoh as black, red, and blue, although they are to be 
printed full strength, require to be thinned and altered to suit 
the various working conditions. In other words, the inks are 
bought from the maker in concentrated form. Owing to the 
multifarious nature of lithographic work 'generally, this is by far 
the handiest and most economical way of obtaining and using 
them ; indeed to purchase them in any other form, except for 
speoia^ work, is simply out of the question. The most useful 
inks for general work are (1) Black, (2) Crimson Lake, (3) Pure 
Blue, (4) Yellow Chrome, (5) Burnt Sienna, and (B) Burnt 
Umber. With crimson lake, pure blue, and burnt sienna nearly 
all the shades of browns and greys right up to a soft black may 
be made by mixing them in different proportions along with a 
greater or less quantity of medium. In mixing inks the same 
principle should be kept in view, whether they are to be used as 
strong body colours or as delicate tints: they must be mixed 
with a medium that will hold the colour in suspension and not 
allow it to separate and fall to the bottom, or to print so that 
the medium would be absorbed by the paper -while the pigment 

would be left on the surface ‘as a dry powder. The proper 

mediums for this purpose are the lithoijmphic rarnishiis, which 
should be guaranteed to be manufactured only from pure Baltic 
linseed oil boiled to various degrees of thickness, and the 
mediums known as tiniinrj medium and lintiny while ink, which 
are made chiefly from alumina white and are used in conjunc¬ 
tion with extra thin or thin lithographic varnish which, when 
coloured with ink, forms a printing ink tint. 

Inks should be of easy, sloppy, or buttery consistency, not 
stringy; they must not work greasy, ,yet they must contain a 
sufficient amount of grease to feed the work as the printing 

proceeds. When inks are required to be printed up to their 

fullest possible strength of colour, they must be reduced with 
boiled linseed oil, such as painters use for thinning their paints, 
but only in such small quantities as to reduce the ink to working 
consistency and no more. Especially is this the case with inks 
intended to dry with a lustre, such as bronze blue ink. To 
reduce th'is beyond a certain point would destroy the lustre; so a 
very thin reducing medium must be u.sed. Ink to be used for 
printing bronze work must be made up with a good body of 
colour, that is, an ink carrying a full proportion of pigment, and 
it must be one that will dry hard and quickly on the surface of 
the paper. It must also possess adhesive qvialities so as readily 
to catch the bronze dust as it is passed over the surface of the 
sheet. A useful ink for bronze work may be made by mixing 
one p»rt yellow chrome ink with two parts burnt umber ink, 
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litho varnish and copal varniSh, to which has heen added a little 
gold size or terehene. The chief point to keep in view is to 
work the ink with a good body of pigment, which, however, 
must be regulated by the quality of the paper. Some papers 
will stand a much stfbnger ink without plucking than others. 
If the ink .is made too thin, there will be a considerable risk of its 
sinking into the paper and leaving the pigment and bronze powder 
on the surface, only to come off later as the work is haniled. 

Ink for Bright Enamel Papers.— The printing require¬ 
ments of bright enamel papers differ from those of dull papers, 
and also from those of plain uncoated papers. Inks that might 
print quite satisfactorily on the two latter kinds might prove 
fatal on the former by refusing to dry or adhere to them. 
Sometimes the ink may be easily removed from bright enamel 
papers, months after tbe printing has been completed, by simply 
rubbing lightly with the finger. An ink to_ be' used for this 
purpose must possess characteristics similar to those required for 
printing bronze work, that is to say, it should be used as strong 
as the nature of the work and the paper will allow. It must 
have strong adhesive qualities, and contain sufficient driers to 
enable it to dry hard and quickly. The colour should be of 
such strength as to allow the ink to be worked very sparingly. 
If, after the work has been printed for several days, it is found 
that the ink has refused to dry or bind itself to the paper, have 
the sheets dust.jd over with French chalk, when they may be 
handled immediately afterwards. 

Washing Out the Work.—The stone at present is coated 
with a coating of dry gum arabic or Arobene, which must be 
washed off with clean water, the superfluous water being wiped 
down with the damping cloth. Now gum it over with a little 
thinnish gum and wipe it down with a dry cloth until only a 
thin even film is left, which must be fanned dry. If the work is 
of a heavy nature and contains a lot of ink and resin, wash it 
away first with turps or naphtha containing a little grease, using 
no water or damp cloths, and then pour on some asphaltum 
solution, spreading it quickly all over the stone, and rubbing it 
in firmly but evenly. It may be left at this stage cmtil the 
inking and damping rollers have Joeen adjusted and got ready. 
Having spread a small quantity of the ink along one of the dis¬ 
tributors, allow the machine to run until the rollers are evenly 
but sparingly charged ; then stop the machine and wash the as¬ 
phaltum from the stone with a little thin gum. The machine 
rollers should now be allowed to run over the stone for a few 
minutes while special attention is directed to the damping, 
which must be even and just suflflcient to prevent the ink from 
taking on the parts where it is not wSnted. 
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Taking the Impression. —Everything being considered 
satisfactory, place a sheet of the job in the cylinder grippers and 
pass ^ound the cylinder. This impression will be anything but 
perfect. It will lack both ink and pressure, and the work will 
not be in position, which will necessitate re-adjusting both the 
side lay and th6 stone. The same sheet might now be passed 
through again, and attention given' to the bushes of the cylinder 
for anyt movement while it is taking or leaving the stone. If no 
movement whatever takes place the pressure must be increased 
until the slightest indication of movement is observed on either 
side of the machine. Be careful never to start the machine with 
too much pressure. If this mistake should be made, then 
loosen the jam screws which hold the stone in position, lower 
the bed, and pass round the cylinder again before tightening 
them. 

Once the correct printing pressure has been found it will be 
a simple matter'in the future to obtain the same result by 
means of a gauge. This may be accurately done by placing a 
long straight-edge right across the stone carriage and on top of 
the gearing guards, and finding the exact distance between the 
bottom of the straight-edge and the stone by means of a small 
wooden wedge, which must be marked at the spot where it 
comes into contact with the straight-edge. 

A Register-finder. —A register-finder may also be easily 
made. When the first printing is finished, take a printed sheet 
and lay it, printed side to the work, in exact position on the 
stone. Now take a strip of card or thin zinc and place one end 
against the inside edge of the stone carriage (gripper side) and 
mark upon it the exact spot where the edge of the paper comes 
to. Now do the same at the side-lay end. It will stand to 
reason if, in the after printings, when the pressure has been 
obtained, this sheet is laid down in a similar manner, and the 
stone moved until the edges of the paper agree with the marks 
on the finder, the work must be in exact printing position, 
provided, of course, that the stone is locked up without being 
moved again. 

Thref• Great Principles in Printing. —There are three 
great principles which must be observed by planographic ma- 
chinemen. They ai;e as follows 

Work with the minimum amount of pressure. 

Work with the minimum amount of ink. 

, Work with the minimum amount of damp. 

The ink should be of a soft, buttery consistency, not stringy. 
It should contain only sufficient grease to feed the work and 
keep it in a healthy condition without causing the other parts to 
tint, and it should always contain a good full body of colour. If 
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the solids in the impression »re printing solid, but th| golour is 
not of sufficient strength, do not try to obtain the desired result 
by piling ink on the rollers, but rather strengthen it by jdding 
more strong colour. Plain, uncoated printing papers require 
more pressure than enamel papers; indeed the great secret in 
the successful printing of enamels is light pressure. 

Overlaying the Cylinders. —Overlaying is a method of 
patching over with paper certain parts of the cylinder, th« object 
of which is to bring more pressure to bear, and give emphasis in 
printing, on these particular places. The process is better known 
to the letterpress printer than to the planographic machineman, 
hut it might with advantage be imitated more, in a modified way, 
on either the flat-bed or the direct rotary machine. It often 
happens that colour work, and even black work, is required to be 
printed on roughish papers. The work on the stone or plate 
may include a range of tones varying from the lightest tint right 
up to the solid. Now to get sufficient ink on'the rollers to en¬ 
able the solid parts to print solid, it very often means that it js 
done at the expense of the tones, namely the three-quarter tints, 
the half tints, the quarter tints, right down to the very finest of 
the work, which all suffer through the printing appearing thick 
and muddy. On the other hand, if the work is printed with 
sufficient ink only to suit the tones, the solid portions must suffer 
for want of colour, and the life and sparkle the work was intended , 
to have are lost. 

As already explained, one of the great principles the pressman 
must keep in view if the work is to he printed in good condition 
is to work with the minimum quantity of ink. It is quite certain 
then that the work must be printed to suit the tones, and that 
other means must be adopted to bring up the solids and other 
heavy parts, and this can only be brought about by judicious 
overlaying on the cylinder. For this purpose the best cylinder 
covering is the hard, economical three-ply rubber-canvas blanket 
with an outer cover of glazed American cloth. To go 
about this properly, secure by means of fish glue or dextrine a 
sheet of strong, flat paper of the same size as the sheets to be 
printed along the gripper edge of the cylinder, making certain 
that the part of the cylinder cloth to which the sheet is to adhere 
has first been freed from grease bjf washing .with soap and water 
or benzoline, or rubbed over with a clean cloth and dry whiten¬ 
ing. When the adhesive has dried somewhat, take an impression 
of the work on a paper»that is not too thick, and afterwards run 
the cylinder round again, but without n sheet this time, so that 
the impression is printed on the sheet adhering to the cylinder. 
Now carefully and accurately cut from the first sheet the parts 
that require to be emphasized on the print, and paste these down 
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in exact position on to the printed ^eet adhering to the cylinder; 
then try dhother impression. A considerable improvement will 
now be seen on this print, but another patch or two may still be 
requifed In places to make the work perfect. 

Another method that may be adopted, and in some respects 
a better one, is .to fix to the cylinder a number of paper flaps 
(small sheets of paper adhering at the top end only) representing 
the nuifiber of pages or transfers on the forme, making each 
piece of paper as nearly as possible the exact size of the work. 
It is better to tear the flaps to the size retjuired than to out them, as 
the sharp sudden edges left by the scissors will cause an indenta¬ 
tion to appear on the backs of the printed sheets. They are 
simply fixed on by the top edge and afterwards passed round to 
receive an impression of the work, and the patches are then 
pasted on ju.st as described for the first method. This method Is 
superior to the former if anything should come off, but make 
certain that the parts to which the flaps adhere are thoroughly 
cleaned before sticking them down ; otherwise they are sure to 
cbme away as soon as the adhesive iiecoiiies dry. Woik on 
aluminium will not stand overlaying to the same extent as work 
on stone or zinc. 

Gaining' Experience. —Having olitained a satisfactory ])ioo[ 
and received the, signature or stamp of the person responsible foi- 
the quality of the ])rinting, every effort must he made to main¬ 
tain this standard. This can only be accomplished by constant 
care and watchfulness, and these are the only means of gaining 
the experience that is so essential before one can ex])ect to be 
entrusted with better woi'k, or a more expensive and intricate 
machine It is only natural, however, to expect that until the 
young pressman has gained at least a cortifiu amount of experience, 
he will occasionally have trouble with his work. .H’ter the 
forme has been running for some time, the woi k will show signs 
of becoming slightly thickened or slightly weakened, which in 
either case must be remedied at once, ft is not always necessary 
to stop the printing to effect a remedy. The principal thing is 
to apply the means at the very commencement of the trouble, 
which can, only be detected by making ir.giHar and carefvl com- 
parj6'(ms'*b(itween the signed proof sheet and the impressions as 
they are printed. • t 

Doctoring Thickened Work. —If the tendency is towards 
a thickening of the work, it is most probably due to the rollers 
carrying too much ink, or the ink may oenlaiix too much grease, 
hut it'may be due to the damping rollers noPsupplying the damp 
in a firm, even manner. The exact cause must be ascertained 
before a remedy can be effected. In the meantime, however, a 
slight application of the ammonium phosphate solution as recom- 
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mended for use on the rotarjj machine will be found serviceable, 
using it very sparingly and repeating it later if necesite^. The 
addition of a little tinting medium or strong varnish on the rollers 
may help. If, however, the work has been allowed to get be¬ 
yond the “ tendency .stage, the machine must be stopped and 
the work washed out with turps, inked in firmly with a very 
sparingly charged black ink roller, dusted over with reski and 
French chalk, and then etched with nitric-gum solution,of suffi¬ 
cient strength to produce a nice mild effervescence, after which 
the stone must be washed, dried, and then treated to a liberal 
coating of gum arabic solution, or better still, to a thin coating 
of Arobene, which must be fanned dry. The stone must then 
be washed, re-gummed thinly, and fanned dry, and the work 
washed out by the asphaltum method just as at the start. 

Doctoring Weakened Work. —If the work shows signs of 
becoming weak, it may be due to any of the following causes : 
(1) Too much water on the forme; (2) the ink too stiff; (3) an 
unduly large proportion of tinting medium in the colour; (4) an 
insufficient quantity of grease in the ink; (5) the inking ‘or 
damping rollers skidding for want of lubrication or from the 
skins being loose and requiring packing ; (6) chemicals in the 
paper or the enamel. If it is due to any of the first five causes, 
it is as a rule not difficult to find the cause and effect a cure. If 
the paper is suspected of having a detrimental action upon the 
work, tear up a piece and soak it in a little water, mixing it 
about with a clean instrument such as a glass rod, and then dip 
into the solution a piece of blue litmus paper. If the litmus 
paper turns red, it will prove that the paper contains acids or 
acid salts, either of which will exert an injurious action upon 
the work and may at‘the same time have a sensitizing action 
upon the other parts of the stone, causing it to tint by taking 
grease from the ink. If this latter tendency is not present, a 
cure may generally be effected by applying a small quantity of 
some ink doctor in semi-liquid form to one of the ink distribu¬ 
ters, but using only a very small quantity at a time, and repeat¬ 
ing this at short intervals until the work again compares 
favourably with the signed proof. 

If the stone is inclined to tint, and the work apppats weak at 
the same time, it is almost certaia to be caused by the chemicals 
contained in the paper, which is probably an enamelled one. In 
this case the stone should be gummed over with clean gum and 
the work charged witli black ink by rubhing-up as directed on 
p. 88; then wadh away the gum with the water "Sponge 
and clean away any tinting which may have formed on the 
surface by rubbing with the fingers. It the work appears to be 
all right otherwise, and fully charged with ink, dust it ever with 
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resin and French chalk, etch it ,with nitric-gum solution of 
medium" strength, and then treat it exactly as recommended for 
thickened work, but when washing it out with turps on top of 
the diy gum previous to applying the asphaltum, rub a little 
tallow or other grease into the work to stipngthen it. 

Paper-creasing at the Machine. —Paper may crease 
during the printing from various causes. The most common of 
_ these is a wavy condition 



of the sheets, which, liter¬ 
ally speaking, means that 
they are bigger round the 
edges than in the centre. 
This is due to expansion 
caused by the absorption 
of moisture from the 
atmosphere. If a sheet 
in this condition is passed 
lietween two even sur¬ 


faces, such as a stone 


and the cylinder of the 



machine, ihe excess round 
the edges must fold over 
or crease in a greater or 
less degree, according to 
the amount of expansion 
that has taken place. The 
cure for this is to hang 
the paper in small quanti¬ 
ties over ropes or racks 
ex{)osed to cool, damp 
air, until it has become 


Fio. OS.-Paper CreasinR ThrouRh cot 

Being Cut Square. throughout, a pro¬ 

cess which occupies about 
forty-eight hours. When the creasing is not very bad, it may 
sometimes be got rid of by gumming on to the gripper edge of 
the cylinder a sheet of stout, flat paper just big enough to take 
in the work,allowing it to hang loose at the back. 

Creasing often arises on a flat-bed machine from the whole 
weight of the sheet Bearing on the two ends only, instead of 
being equally supported right along. The paper as it comes 
from the paper-mill is not always out straight Sometimes it 
happens that from certain causes it has been cbt either convex or 
concave. If the latter, then it must stand to reason that when a 
sheet is fed into the gripper of the cylinder, the whole of its. 
weight will rest-on the two ends, which will have the effect of 
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musing it to sag in the centse, thus drawing in the ba^ edge. 
This would be equal in effect to being wavy, as the gripper 
-would close and hold it in that position. Again, the ^ipper 
rests may be at fault. Perhaps for some reason during a 
previous run these may-have been altered, so that the sheet is 
now left without support in the centre. In* either case the 
remedy is practically the same. The sheet must have more 
■support in the centre by adjusting the rests, even though the 
end ones are taken away from the sheet altogether. 

Creasing sometimes results from the paper being cut consid- 
■erably off the square, and the sheet while passing the side-guide 
is pushed a little towards the centre, thus causing a kind of 
■crinkling of the paper (Pig- 95). The machine brush may catch 
the sheet and hold it in this condition while it takes the stone, 
thus forming creases. Turning the paper round and using the 
opposite edge for gripping will sometimes get over the diflB- 
‘Culty ; but failing this, the paper must be cut square if the side- 
^guide is a fixed one. 
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I'lUNTING CHIiOMO OB COLOUB WOBK. 

Interesting but Anxious Work. —The most interesting, 
class of work printed on a planographic machine is undoubtedl.y 
ehromo or colour work. It is interesting from the development 
point of view, because beginning with bronze or yellow, or a 
light grey or buff tint, and then adding coloiir on top of colour, 
we finally obtain a facsimile of the original oil painting or water 
colour sketch. At the same time this class of work gives the 
gfeatest cause for anxiety, because its completion seems such 
a long way off, and every colour printer is only too familiar 
with the many little troubles that crop up from time to time, 
and which require special treatment and attention. Even 
the weather has its effect upon the work, some jjajjers being 
much more susceptible, to weather conditions than others. 
Sudden changes from dry weather to damp, muggy weather often 
have a considerable effect upon register ; and a sudden rise or 
fall in tempei-ature has an effect, not only upon the paper but 
also upon the printing ink. Ink that may have been working 
anything but greasy in the morning may require considerable 
alteration in the afternoon, hut many of these little troubles and 
difficulties may be entirely obviated by a little forethought. 

Precautions against Bad Register. —Several precautions, 
must be taken when commencing a job in a number of workings, 
all of them bearing more or less directly on the question of reg¬ 
ister. If the work in hand is a sheet of labels, maps, or such¬ 
like, requiring dead register, the paper after being matured by 
hanging sljould be run through the machine on a clean stone or 
plate undfer.ordinary working conditions, that is to say, the stone- 
should be level, the pressure i-ightr a-ud the correct quantity of 
damp upon its surface. If slip sheets are to be used during the 
printings, they should be inserted now ; otherwise they may be- 
piled. For a full treatment of register, which is so important in 
coloui* work, see later in this chapter, at p. 240, 

The Keystone. —It is a wise plan to put the keystone into* 
the machine and pull some impressions, not only to secure the- 
correct position on the sheet, but also to make certain that, none-, 
• (2H4) 
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of the transfers on the first oqjour forme have shifted from their 
proper position during the process of transferring. This kej^stone, 
which, it will be remembered, was carefully laid aside by the trans¬ 
ferrer after he had taken his key impression on the zinc sheet, is 
now set in the machine.and a number of prints taken in proper 
position. It will be well to print twenty or twenty-five copies, 
three or four of which may be used to find the register of each 
of the first few colours. When these have been taken, thg work 
may be polished off if it is only a temporary key and not to be 



Fill ill)_-Sali'ty Vacuum Bronzing Machine. 

used as a printing, If it is to be printed at a later stage, the 
work must be rolled up with a sparingly charged hand roller, 
dusted over with resin, and gummed up. , • 

Bronze and Metal Leaf. — A considerable proportion of 
lithographed colour work includes a gold ■«?orking. This gold 
may take the form either of bronze powder or of the more 
brilliant metallic leaf. .The bronze powder produces the more 
artistic effect, whilst? the metal leaf produces a very showy glitter¬ 
ing label. The former, when executed by hand, is dusted over 
the work while the ink is still wet and sticky on the surface of 
the paper, after which the sheets are dusted witl* clean cotton 
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■wool. , There are several maohmes now on the market for doing 
this work, the sheets being passed in to them as they are printed. 
They perform the whole operation of bronzing and dusting. One 
of thfese, called the Safety Vacuum Bronzing Machine (Mark 
Smith’s Patent), is shown in Pigs. 96 and 97. 


The Safety Vacuum 

Patent).—The makers of this 



ITo. 97.—Section of Safety Vacuum 
Bronzing Machine. 

A, Bronzing cylinder; B, Tak¬ 
ing-off and dusting cylinder; C, 
Fan ; D, Cyclone; E, Bronze supply; 
F, Collecting box that is placed when 
cleaning the machine; G, Bonnet 
which covers the outlet of cyclone to 
which a pipe is attached and taken 
through a side wall or window or 
roof; I, Diffusing board, advisable 
when using light bronze, so that the 
draught i# seduced in the upper 
portion of machine; J, Wire mesht 
to prevent paper or a rough material 
mixing with the bronze; K, Baffle 
plate. 

no chains or belts are used. A1 


onzing Machine (Mark Smith s 
bronzing machine claim to have 
succeeded in preventing the 
escape of bronze dust into the 
air, so protecting the health of 
the workmen. The air and 
superfluous bronze pass through 
a part called a cyclone and are 
separated, the bronze returning 
to the feed-box, and the air 
escaping through a hood and 
pipe to the outside atmosphere, 
either through the roof or side 
wall or window. It is essential 
when fixing the air outlet that 
no obstruction should be caused 
by acute bends, because it spoils 
the action of the cyclone. All 
gold bronze returns to the 
machine without waste, but 
aluminium, French chalk, or 
whitening being so light, some 
escapes into the outer atmo¬ 
sphere ; therefore it is advisable 
not to pass any more through 
the machine than is actually 
required by the job. 

The feeding arrangement 
enables the feeder to keep up 
a high rate of speed, the sheet 
being fed in the long way as 
on the printing machine, thus 
increasing the capacity of the 
feeder. The burnishing pads 
have ample rubbing surface, 
and are quiet in action and 
easily removed. In the gearing 
wheels are cfit with a broad face. 


The dusting rollers are made of steel, perfectly true, and have a 
large surface. They run slowly, and with care will last for years. 
The covers are fastened to t^e stock by means of a bar, and can 
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be renioved and re-covered in a fSw minutes. No glue, laces, or 
other objectionable devices are used. 

fine spray of bronze is sprinkled on to the sheet from a 
plush-covered roller. This roller does not touch the sheet, and 
so cannot become clogged by the ink. The quantity is regulated 
in the same way as the ink in an ink duct on a printing 
machine. The sheets are delivered into a flyer similar to that 
on a printing machine, and are kept straight by a jogger. A 
straight pile of bronzed sheets is dusted both back and front, at 
the rate of 1600 to 2000 per hour, with one person feeding. 
The backs are dusted by a special dusting cylinder, the dust 
when recovered returning again into the machine. 

When metal leaf is used, the leaves are laid one by one all 
over the sheet, and a glazed hand roller passed over to press the 
metal into contact with the ink. It is then usual to lay two 
sheets face to face and to pull them through the hand press 
under pressure, 'or to pass them through a paper-rolling ma¬ 
chine between metal “ paper-glazingplates, after which the 
superfluous metal is cleaned off by rubbing the sheet over 
with a felt pad. 

Hints on Bronzing. —As a general rule the bronze is the 
first printing, but this is not always the case. Sometimes as 
many as seven to ten workings must be printed before the 
bronze, in which case very special precautions have to be taken 
by the printer during the printing of these early colours. The 
chief points to be observed are in connection with the inks, 
which must be used so that they will sink into the paper and 
not dry on the surface. This is effected by (1) using strong 
colours and printing with the minimujn quantity of ink; (2j 
avoiding driers, medium and strong litho varnishes, and other 
sticky substances; (3) reducing the inks with the thinnest 
possible reducing mediums, such as extra thin litho varnish, pe¬ 
troleum oil, vaseline, etc. Yellow chrome inks might also 
contain in addition a little tallow and a very small quantity of 
ordinary paraffin oil. The bronze powder itself also requires 
some consideration. The finer this powder is, the more readily 
it will Didhere to printed work; and while it is sometimes im¬ 
possible to' make headway with a job owing to the bronze 
adhering where it is not required', by changing it for a coarse 
quality the work may be proceeded with. If the work cannot 
be got on with owing to this trouble, it must he first dusted over 
with g, mixture of peasemeal and French'chalk well rubbed in to 
the work. A small quantity of this powder mixed in with the 
bronze will also help. 

The Ro^tion of the Colours. —The printer must be 
guided 'as far as possible by following the original progressive 
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copies, but it is not always essential that he should c%rry this 
out to the letter, and there is an opportunity here for 'the use of 
a considerable amount of common sense. When there is no 
bronze to print as the first working, it is sometimes a goefd plan 
to do one of the lightest colours, such as a light grey or buEE, 
first. Either of these colours, if the register should not he 
perfect, would not appear as bad as a strong colour would, and 
while either would form a good base for the other colours to 
print on, the paper will be all the better and flatter for the 
running through. It will l)e well after this to get on some of 
the opaque colours, commencing with the chrome yellow's and 
the vermilion. The last-named colour is sometimes used when 
scarlet lake containing a little transparent yellow would serve 
the purpose as well, and could be better printed at a later stage. 

Print the Outline Forme Early. —It is a great advant¬ 
age to print the outline forme at a very early stage. It cannot 
possibly do the work any harm, and it maydo a great deal of 
good by allowing the most accurately fitting colours to be 
printed immediately afterwards. This outline forme may 
consist of a dark brown, or a dark grey, or a blaek printing. 

Double Printing and Double Rolling. —Double printing 
and double rolling are sometimes resorted to as a means of 
securing a better result, when a large slab of heavy solid work 
is required, than can he got by single printing or single rolling. 
Double rolling means inking the forme twice for each impression 
taken. Double printing, when possible, will give a flatter and 
smoother print than double rolling will give, but if there is small 
lettering running through the solid parts there is a danger of 
blurring through the register not being dead. Much will depend 
upon the quality of the paper for this. If double printing has 
been decided upon, it is better to pritit the first colour, with single 
rolling of course, fully half the strength of that required for the 
final result, and as regular as possible. 

A fine rich matt effect may be obtained on a good enamel 
paper by dusting over the second printing in double printing 
with cornflour. The cornflour may be used plain, or it may be 
■dyed, in which case it must be afterwards dried and then 
powdered again before it can be used. The process is very 
suitable for interior decorations.* For mqpt ordinary classes of 
work, however, the average printer will prefer double rolling to 
■double printing, owing to the risk of inaccurate register with the 
latter. * ^ ^ 

The Cause of Setting-off. —“ Setting-off" is a term used 
to indicate that the printed matter on one sheet is parting with 
.a portion of its ink by depositing it on the back of the sheet 
immediately above through oont^pt. Whethft thirf matters 
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materially or does not matter will depend entirely upon the nature 
of the particular work in hand. In any case this ought to he 
prevented whenever possible, because if the back of the sheet is- 
not irtportant, the work on the front of the sheet is not im¬ 
proved by parts of the ink being picked off or reduced in places. 

Setting-off is- caused by the paper not being able to absorb- 
the ink before the succeeding sheets are pressed into close con¬ 
tact with the wet ink below, with the result that they must ne¬ 
cessarily pick up a certain amount of it. In chromo work, 
following up the colours in quick succession will cause setting-ofT 
owing to the earlier colours not having had a chance to dry 
sufficiently. On the other hand, it too long a time elapses be¬ 
tween the printings, the same thing may happen by the earlier 
printed colours becoming hard and tinny, and refusing to allow 
the paper to absorb the later colours. 

Prevention of Setting-off. —There is only one reliable 
method of preventing setting-off, and that is by interleaving or- 
slip-sheeting. Each sheet, as it is printed, has placed over it a 
sheet of suitable brown or other roughish paper to separate it from- 
the next sheet. The printed sheets may be laid back to back, so- 
that only half the number of slip sheets will be required. Caro 
must be taken during printing that the ink is not allowed to dry 
sticking to the sheets. Slip-sheeting is always more or less- 
troublesome, and adds to the cost of production, and it is better 
if it can be done without. Special trays may be used for the 
purpose of lessening the risk of setting-off by laying the work 
out in these in very small quantities. The trays may then be 
piled up. 

Register. —The term register means the agreement of two or 
more formes, that is, the accurate fitting of one printed colour 
to another to form a perfect design. Without the means of ob¬ 
taining absolute register, colour work would be impossible. 

Some Causes of Inaccurate Register. —The register may 
be affected by any of the following conditions;— 

1. The working parts of the machine may have become- 
worn. 

2. The cylinder may not come properly home. 

3. Thb paper may slip between the gripper rests and the 
gripper plate. 

4. A groove may have been cut in the side-lay by long con¬ 
tinued cutting of the sheet as it is drawn away from it by the- 
cylinder, the sheet sometimes getting into the groove and at other 
times lodging outside of it. 

5. The gripper plate or fingers may not grip the sheet 
sufficiently tight, or may grip it only at one end. 

6. The stohe may not be^ properly locked up. 
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7. The paper may be badly cut, the edges being cuj eoncave 
or convex. 

8. Atmospheric influence may affect the paper between the 
printings. 

Improvement of Register. —In the flrst of the above cases 
the machine might be improved if overhauled by*the makers. In 
the second case, the push rod must be readjusted so that it 
pushes the cylinder-stop right home to the stop-block, lJut care 
must be taken that this is not overdone. Always test it after 
making this alteration by turning round the cylinder by hand 
before putting on the power. The cylinder-stop and the stop- 
block should not be jammed too tightly but only enough to hold 
loosely a piece of thin printing paper between them. 

If the defect is due to the third cause, the rest should be 
slightly sunk into a groove cut in the gripper plate. To remove 
the fourth of the above causes of bad register the side lay must 
be taken off and carefully filed until the cutting' has been entirely 
removed, when the face should be finished off by rubbing wi^i 
fine emery cloth, A small piece of case-hardened steel inserted 
in this part will prevent cutting of the side lay. 

In the event of the gripper being at fault, if it is one of the 
old-style solid-plate kind, it may be tested by putting in a sheet 
of paper and then closing it, after which the sheet should be 
pulled at either end and in the centre. If it is found too loose 
at any particular part, it is probably due to having got bent, and 
it may require to be straightened by a mechanic ; but it may 
sometimes be made right by loosening the screws and inserting a 
small piece of card at a convenient place or places, so that when 
the screws are tightened, again the packing will have the effect of 
bulging the plate slightly at those particular parts. With finger 
grippers, a strip of paper should be placed in each and the grippers 
then closed. The fingers then found to be loose must be re-ad¬ 
justed. 

If the stone or bedplate is not locked up properly, it will cer¬ 
tainly move and the work will be spoiled. Sometimes a screw 
becomes loose through the jam nut not having been tightened 
sufficiently, or owing to its being worn. The block9,,being of 
wedge-like shape, may have worked loose and thu^ given the 
stone play, especially if the pfessure has been excessive on the 
back edge. If the trouble arises from any of these causes, the 
remedy is obvious. 

Badly cut paj)er i^ often the cause of variations i* the 
register (Pig. 95). ^imetimes it is out fat from square, and when 
a sheet is pulled up to the side lay the top of the sheet extends 
beyond this, and in passing the side lay it is gradually forced to 
take the form of a wave, which may or may not recover itself 
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before ft loaches the printing surface. There is room for improve¬ 
ment on planographic machines in this respect. The side lay 
shoul(' move back the moment the grippers have taken the sheet. 
If the paper has been cut with a convex edge, that is, cut with a 
rounded edge like the rockers on a rocking chair, there may be 
no end of trouble in store if it is not noticed before the first 
printing is done, and it will be extremely difficult to do much 

with the work after¬ 
wards, as some of 
the sheets will have 
rooked iu one direc¬ 
tion and some in 
another,whilst others 
have I'ocked only part 
of the way and some 
not at all. If the 
paper has been cut 
the opposite way to 
this, that is, with a 
concave or hollow 



Convex Ed^jes. 

Two sheets laid edge to edge. 


edge, things may not 
be quite so bad, be¬ 
cause in this ease it 



Concave Edges, 
ilwp sheets laid edge to edge. 

Flo. H9.—Badly Cut Paper; Curves'Exuggerated. 


will he imjjossible for 
the jiaper to rock; 
but if the sheet is a 
thin one it may give 
trouble by sagging, 
especially if in the 
following printing 
the sheet does not fall 
on the rests in exactly 
the same manner. 
(See Fig. 99.) 

Prevention, how¬ 
ever, is always better 
than cure, and the 
test before starting 
to print is a simple 


one. Take two sheets from the same place in the ream and 


lay them down on the floor or bench with the selected gripper 
edge tin an upnght position; then take hpld" of the left-hand 


bottom corner of the top sheet and turn it right over so that 
the same two selected edges come together. It will then be 


readily ^een whether the paper has been cut straight, convex, 
or concave. The correct thing to do in the latter cases is to 
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have the paper trimmed straight. If this is impossible, then 
in the event of the paper being convex, take away or fower the 
rests from the hentre of the sheet; and if it is concave, take 
away or lower those at either end of the sheet. 

Atmospheric changes have a considerable effect upon register. 
In dry, warm weather the tendency of the paper will be to 
contract, whilst the opposite will be the effect in cold or wet 
weather. The paper may have been carefully seasoiftd by 
hanging, but if a change should take place in the weather while 
the work is in progress, great difficulty may be experienced in 
obtaining the best results during the later printings. If the 
work is piled or stacked and kept covered with wrappers instead 
of being spread out in trays in reams or half reams and without 
protection, trouble from this soiu’ce will be considerably mini¬ 
mised. If it is considered absolutely essential that the woVk 
should be spread out in trays or racks, then keep a good supply 
of slip sheets on top of each lot and let them hlng well over the 
edges of the work. 

Unequal Damp and Pressure. —Having noticed the effect 
that atmosphciic moisture has upon the paper, it will ber easier 
now to imagine what the result might be aud the difficulties that 
may arise from an excess of water on the printing forme during 
the first two or three printings. This excess of water may be 
all over the forme, or it may be confined to one end only, which 
if anything is worse than the former. Unequal pressure, especi¬ 
ally it the forme is high at one of the back corners, is another 
cau^e of bad register, and if the damp happens to be excessive 
ou this end of the sheet, which is usually the ca.se, the expan¬ 
sion of the paper may c^use serious trouble. 

How to Remedy Expansion of the Paper. —If the ex¬ 
pansion has taken place the long way of the sheet, the trouble 
may sometimes be remedied, or at least minimized, by causing 
the sheet to bulge out slightly, but not to the extent of causing 
the paper to crease. The bulging of the sheet has the effect of 
drawing it in or making it slightly shorter, and this may be done 
by placing a few narrow strips of paper, one on top of the other 
(pyramid fashion), down the sloping feed-board; or it may be 
done by causing the sheet to be pushed out or bulge! with a 
wooden or metal finger fixed tb the under sidb of the feed-board, 
with the point close to the gripper. Either of these devices 
must be placed in the position most likely to affect directly that 
part of the sheet \gh^re It is most required. If the stretc|j has 
taken place the short way of the sheet, increasing the circumfer¬ 
ence of the cylinder by putting on an extra outer cylinder 
cover, or by fixing a sheet of stout paper on to the cylinder by 
gumming it with dextrine along th# gripper edge as recom- 
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menddfl for paper-creasing, has Very often the desired effect. 
Eeducing the pressure on the back edge of the forme by 
lowering the stone slightly, and then inserting packing under the 
front edge to raise it to its proper level again, may also be tried. 

Altering a Section. —Sometimes tho register may be good 
all over the sheet except at one corner, which may be very bad, 
and which no amount of manocuv'ring will remedy. In this case 
there are only two things to be done ; either transfer the whole 
job over again, which may produce no better result than the first, 
or alter the bad corner on the machine. The latter process is 
carried out as follows. Draw two or more fine-line cross marks at 
convenient places in the locality where the alterations are to be 
made, but in positions that will not interfere with the subsequent 
operations, though they must be within the boundary of the 
paper. These marks are best made with a brass pin ‘ if on stone, 
or with a HIIHHHH load pencil if on metal plate, for the sake of 
getting the finest lines. Then clean off the parts to be removed by 
jjolishing with Water of Ayr stone, it on stone, or with pumice 
powder and caustic solution if on metal plate. These substances, 
of cour.se, must not be allowed to get near the other work, and 
the cross lines just put in must also be avoided. After washing 
off all traces of the pumice powder and caustic solution give the 
parts (stone or plate) a slight etch for temporary purposes and 
then take an impression on a sheet of the job. Examine the 
print carefully and see that all the other parts of the sheet have 
printed in perfect register. If they have not, take another im¬ 
pression, and also see that the cross marks have printed. 

If all is found satisfactory, most of the sheet, for the sake of 
convenience in handling, may be cut off and discarded, but a 
piece of about 12 in. long in the close proximity of the altera¬ 
tions should be left for a purpose which will be explained 
immediately. Fresh transfers having now been pulled on trans¬ 
parent transfer paper, they should be placed in position on that 
part of the sheet which has just been prepared to receive them, 
and which contains the cross marks, taking care to fix them in 
exact register. The work on the stone or plate should now be 
gummed over very sparingly, fanned dry, and then washed out 
by the asplialtum method, after which the whole surface must 
be washed with ole^n water and dried. The parts where the new 

’ If a lithographic stone that has been washed free of gum and dried is 
marked with a brass pin so as to leave a metallic marking like a weak pencil 
line, or if a zinc or aluminium plate is marked similaft; with a HHBHHH lead 
pencil, and a thin daub of printing ink applied to the part with the finger, it will 
be found that upon damping off the superfluous ink with a water sponge the 
maikings have held the ink and will print. The work, of course, has only a 
superficiM holdf but the processes often useful. 
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work is to be transferred must now be prepared and madg sensi¬ 
tive. If the work is on stone the parts should be agatn lightly 
polished with Hhe fine Water of Ayr stone, and afterwards 
sensitized with dilute nitric acid and alum solution. If a •plate, 
the parts must be grained (rubbed with pumice powder and a 
piece of felt in a manner describing small circles) and then 
sensitized with dilute acetic or other suitable acid and alum 
solution. In either case the parts are afterwards washad with 
plenty of pure, clean water, and both the sensitizing and the 
washing should be done with a cloth or sponge specially kept 
for this purpose. It is then fanned dry. If the work is on 
metal plate, the parts should lie again rubbed lightly with fine, 
crisp pumice powder and then dusted clean with cotton wool. 

Now, with a sharp pocket knife, cut out very accurately a 
corner from each of the cross marks from the piece of the shfeet 
containing the transfers, and then lay the whole face down to the 
corresponding marks on the dry, prepared surfaice. Make certain 
that the position is absolutely right, then place the left hand 
firmly on the 12-in. piece specially left on for this purpo^, 
and with the right hand lift up the opposite end while some one 
dampens the parts with pure water, when it is laid down again 
in a manner that will ensure its falling exactly in the same posi¬ 
tion. Pass the hand quickly over the back of the sheet to cause 
the transfers to adhere ; lay a clean sheet over the whole surface, 
and allow the cylinder to do the transferring, the rollers, of course, 
being raised during the operation. The parts are then treated 
as a new transfer. 



CHAPTEE XXIV. 


MACHINE PRINTING FROM METAL PLATES. 

Flat-bed Pmnting. 

The Iron Bedplate Supports. —A zinc or aluminium plate 
being not much thicker than a business card, as against 3 or 
4 ,’n. in the case of a lithogi-aphic stone, and as a flat-bed 
machine is not specially built for metal-plate printing only, but 
also for printing from thick lithographic stones, it is necessary to 
have a support for the plate in the carriage. The best support 
ftr the purpose is what is known as an iron bed (Fig. 100). This 
iron bed compares in thickness and solidity with that of the stone, 
and it is placed in the stone carriage and locked up in exactly the 
same manner. There is a gripper arrangement on either side for 
the purpose of holding the plate in position. On nearly all makes 



Fifi. 100 —iron lied. 

of iron beds the front gripper is made in such a manner that it 
may be drawn forward with the object of tightening the plate 
after it has been fixed in the grippers. This arrangemen'u, how¬ 
ever, does not always prove satisfactory, owing to the impossi¬ 
bility of dra.wing a plate so tight and close to a flat surface as can 
be done on a round one such <is a.cylinder. There is always a 
certain amount of ‘"^play ” between the plate and the surface of 
an iron bed, which means that the plate surface is slightly in 
excess of that of the support. Now this being the case, when 
the cylinder comes round with its heavy pressure, everything in 
excess of the actual size of the iron support must necessarily be 
squeezed and forced along to the back edge. If at this point the 
excess eannok, as it were, find immediate escape owing to its be- 
‘ (- 240 ) 
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ing held tightly in position by the back gripper of the support, 
it must gradually double up and take the form of a crej|,se. This 
will not only (jfiuse the printing plate to be spoiled for further 
use, but the cylinder coverings will be cut and spo}Ied alsp. 

It is now recognized that the better plan is to leave the back 
gripper just sufficiently loose to allow of the plate “ dipping ” 
slightly as the cylinder carries this excess to th’e back edge. In 
other words, while the printing plate in the front grippers must 
be fixed so that it cannot possibly move, the back gftpper is 
tightened in a manner that will allow of the plate being easily 
moved about in it. 

Printing from Metai Piates. —So far as the actual printing 
is concerned, the fact of the work being on metal plate instead 
of on stone will make very little difference to the ma'chineman, 
but glazed forme rollers, of course, are not permissible. T^ese 
must be either nap rollers or rubber-covered rollers. The work 
should always be washed out by the asphaltum method on top 
of a thin film of dry gum, just as recommenced for stone, and 
the inks will require about the same quantity of added greasy in 
the case of aluminium, but on zinc plates grease should be 
strictly avoided until the work shows signs of requiritfg it, and 
then it should be added very cautiously. 

Effect of Qum on Metal Plates. —Gum arable solution is 
used to such an extent in planography, and is of such great value 
to the process, that the young lithographer is apt to imagine • 
that the great^'r the quantity he uses the better must be the re¬ 
sults. This, however, is a mistake. Gum, unless it is properly 
tieated with preservatives, such as carbolic acid or formaline, 
will commence to decompose almost as soon as it is mixed with 
water, with the consequence that it becomes very sour with acid 
and is liable to eat through any work that has not been specially 
protected with resin or French chalk. Gum, as we have already 
noticed, is the principal desensitizing agent on stone, and in this 
sour condition it will have no adverse action upon the parts 
where there is no work, but on a metal plate, under certain con¬ 
ditions, it appears to act differently. In the latter case gum 
solution is more useful when working in harmony with other 
“ building-up ” chemicals, and if it is used thickly cTti the print¬ 
ing plate at a later stage, that i^ after the etching fias been com¬ 
pleted, it may, if sour, have.the effect of eating away this deposited 
film and exposing the plate to the action of the greasy ink 
rollers. , , 

An Experimwit. —This was proved by an experiment carried 
out on a zinc plate which had been marked oft'into four sections, 
each section being prepared with a different etching solution. 
The whole plate after etching was washed-cleai^with,water and 
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fanned dry, and the beat means then oonaidered for testing the 
grease-rtjsisting qualities of the four different preparations. 
Some gum arabio solution (afterwards proved to, be sour) was 
procured from a jar in use at one of the machines, and applied 
with a clean brush to stop out a portion of each of the four di¬ 
visions, which was fanned dry. The stopping-out was done with 
the object of protecting these parts from grease, which was now 
rubbed in all over the plate. The plate was then dampened with 
water, which, of course, removed the gum from the parts, and 
showed them to be perfectly free from the greasy tint which 
occupied all other parts of the plate. The plate was then rolled 
up with a black ink roller, and the four preparations showed 
their good,qualities by the plate clearing up and leaving no trace 
of tint anywhere. So it was again fanned dry and the whole plate 
subjected to another and more vigorous greasing test, after which 
it was again inked with the black ink roller. The result this time 
was exactly as befqre, except on the parts which, on the previous 
greasing, were protected with the thick coating of dry, sour gum. 
Those, on thi.s occasion, much to the surprise of all, took grease 
readily and rolled up almost solid, although they were the very 
parts which, from the liberal gumming they hod received, one 
would have considered the most grease-proof parts of the plate. 
It is quite evident then that once a plate has been properly pre¬ 
pared, a thick coating of gum is not only unnecessary, but is 
' likely to prove harmful to both the ink-attracting and ink-repel¬ 
ling parts; therefore in gummiug-up use thinuish gum and wipe 
it down with a cloth until only a trace of it is left, which should 
be fanned dry at once, making sure that the gam is fresh. A 
small quantity of the ammonium phosphate solution as recom¬ 
mended for use on the rotary machine should always be kept in 
the damping water. 


RoTAUY PuiNTlNG. 

The Principles. —The same principles that affect the 
working of fiat-bed machines also hold good on rotary machines, 
whether they are direct-printing rotary machines or rotary offset 
machines, ohly perhaps in a more marked degree on the latter. 
The machine must be kept scrupulously clean and very carefully 
oiled, and the dampilig and inking rollers must be kept in a 
thorough state of repair. Careful attention must also be given 
to the cylinders to .see that they are all a,s nearly of the same 
peripheries as it is possible to get them; otherwise they will not. 
work in unison and the result will be a slurring of the work. 

Setting the Pressure. —Unlike the fiat-bed machine when 
stones ar^ being used, the pressure does not require to be set 
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with each different job. The-flanges or bearers on eitheijend of 
the cylinders indicate their full circumference or perijJhery, and 
these, under piinting conditions, should be almost bearing on 
each other, but not quite. This, of course, means that tot)btain 
sufficient pressure, the cylinder coverings must be slightly 
higher than the bearers, which may be tested by placing a long 
straight-edge right across the impression cylinder and then 
finding the difference between the straig.it-edge and the (*ylinder 
bearers with a feeler gauge. It Ls important that the pressure 
should be uniform at either end. The better way to find this is 
to take two long strips of the paper or card to be printed, and to 
put the cylinders into contact, with one of these strips between 
them at either end, and then to take off pressure until the strips 
are free and may be pulled out. Now put on pressure until the 
cylinders again grip the strips so that they can only be moted 
by moderately strong pulling, -allowing the same pull at either 
end, after which pressure may be added equally until a firm 
printing impression is obtained. Hegarding the amount of 
pressure necessary, this must be regulated to a certain extent B)- 
the nature of the printing paper; but always work with the 
minimum and bring up the solid parts (if printing from zinc) by 
judiciously patching the cylinder. Light pressure is best for the 
work on the plate, best for the paper, and best for the machine. 

Register on Rotary Machines. —An occasional cause of 
bad register in colour work, and one that may be entirely over¬ 
looked, or not even dreamed of, is the stretching of the metal 
plate from which the work is being printed. It is a good thing, 
when putting on the printing plate, to have it close and tight to 
the support (cylinder), as we have seen from our experience 
with the iron bed on the flat-bed machine ; but so great is the 
strain or pull that may be brought to bear on a' zinc or alum¬ 
inium plate by the use of a powerful screw key or tommy kev 
that it is very easy for the work and plate to be stretched con¬ 
siderably without the machineman having the slightest idea that 
such is taking place. Machine-makers now recognize this and 
arrangS the plate clamps so that the plates are drawn tight by 
hand only, and without the aid of any mechanical cQntrivauce. 
It is well to remember then, in putting on a zinc or fin alum¬ 
inium plate, to avoid all tension btfyoiid the simple contact with 
the cylinder. A little strain may be found useful in the later 
printing aft&r an impression has been taken, when it may be 
discovered that the paper has expanded slightly either at one 
end only or all over.* But it the strain has been put on In the 
early stages of the work, and the work is already stretched, 
the evil has been done and can only be remedied by putting 
the work on again, set up to a printed sheet insteaft of the key. 



250 MACHINE PBINTING FEOM METAL ELATES. 


The Automatic Damping Apparatus. —The forme-damp¬ 
ing roller's should be set with equal pressure on the printing 
plate and the brass water-distributing roller. , This may be 
tested^by pushing a clean palette knife between them and slowly 
withdrawing it again in a similar manner; to testing the pressure 
of the cylinder.si with the strips of paper. The pi’essure of the 
dampers should not be great, but just sufficient to give a nice 
uniform damp without irtarking the work. The damping trough 
should be cleaned i-egulai-ly and supplied with fi-esh water’, and 
it is a good plan to keep a little of the following solution always 
mixed with it to prevent thickening of the work and tinting of 
the plate, and also to jrrevent previou.sly printed colours from 
repeating on the plate and taking ink. The solution is 
composed as follows : Dissolve if oz. ammonium phosphate in 
water, and add this to 1 quart of thin gum arabic solution ; use 
a teacupful (more or less) to a bucket of water. 

The br-ass fountain roller should be kept clean and not 
allowed to gather grease; other-wise it cannot possibly supply 
Water evenly to the vibratmg roller. A good plan to help to 
prevent this roller- fi’om taking greasy ink readily is to clean it 
thoroughly with benzoline, and after-wards to rub it with plate¬ 
etching solution and gum it over-. This, of course, must be washed 
off before using. It i.s well, however, to allow the brass distribut¬ 
ing roller to gather- ink to a certain extent, as this helps consider ¬ 
ably to keep the dampers clean and in a good ahsor-bent condition. 

The Forme-inking Roiiers. —The forme-inking rollers 
should be set with their full weight on the printirrg plate, allow¬ 
ing just a slight clearance in the brackets; that is to say, the 
rollers should not be resting in the bottom of the brackets, but 
just free of this. The geared rider rollers, however, should r-est 
on the bottom of the brackets, and the forme rollers should be 
carefully set to them, testing the contact at either end with strips 
of strong paper, just as the cylinders were tested. These remarks 
apply to both direct-printing and offset-printing rotary machines. 

Special Precautions on Offset Machines. —Owing to the 
resilient and sensitive nature of the rubber blanket on the trans¬ 
fer cylinder, careful setting of the pressure is even more import¬ 
ant on cfcet machines than on direct rotary machines. The 
contact between the rubber blanket and the printing plate should 
be such as simply to give a firm impression and no more. Any¬ 
thing beyond this is superfluous and harmful. To demonstrate 
how light this pressure may be, charge some jvork with ink and 
then *lay a piece of rubber blanket 1 in. tiquare on some part 
of it and press it on the back with the thumb. Now lay the 
rubber on a piece of paper and press it again, when the result 
will be'a perfectly printed offset. 
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Cylinders True with Each Other. —It is most jssential 
that the periphery of the cylinders should be exactly *the same, 
so that they ran dead true with each other. A good method of 
ascertaining this consists in testing with a ruler and % steel 
feeler gauge. The bearers on either end of the cylinders are 
the true peripheries, but of course the blankets aod printing plates 
should be very slightly above them. Place the ruler on the 
printing plate with one end extended well over the hearer, and 
find what clearance there is between them by inserting the feelers. 
Suppose, for example, the clearance is found to be '05 in. Now 
test the transfer cylinder (the rubber blanket) in the same 
manner. This is found to be '06 in. Now put the cylinders into- 
contact, with a proper printing pressure on, and find.the space 
between the bearers. Suppose this space to be -10 in. The 
figures will then read • 

Plate.-05 in. 

Blanket.r -06 in. 

Total T1 in. • 

Between the bearers . . . -10 in. , 

Difference '01 in. 

This shows a pressure of '01 in., which if deducted from the 
blanket (transfer) cylinder total leaves it at -05 in., which makes ^ 
the cylinders equal. If there is much difference, it must be 
made up by either increasing the periphery of the one or de¬ 
creasing the other ; otherwise the result will he slurring or ribbing. 

The Rubber Blanket. —The rubber blanket requires careful 
treatment. Constant washing tends to make it greasy and 
sticky. A good plan fs to have two blankets, so that they may 
be used alternately, giving each a week’s work‘while the other 
rests. There are several preparations on the market for washing 
these blankets, but ordinary benzoline and solvent naphtha are 
useful for this purpose. The blanket, however, should always 
be first wetted over with water l)efore applying the solvent. 
Whefl the washing has been finished, and the blanket dried, it 
should be dusted over with fine sulphur powder, Pi;ench chalk, 
or magnesia, but the first or a mixture for preference.* 

Inks for Offset Maabines. — Inks for use on offset 
machines, owing to the thin film of colour picked up by the 
rubber from the printing plate, should be of strong powerful body 
when full colours are^required. They should be reduced with 
the thinnest of reducing mediums, such as liquid paraffin (pe¬ 
troleum oil) and pomades. Tints are best made up with tinting 
white mediums, but they should be made of easy consistency 
and not tacky. 
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SPECIAL FINISHING AND OTHER PROCESSES. 

Varnishing Lithographed Work. —All ordinary work that 
is to be varnished must be printed upon papers sufficiently hard¬ 
sized to resist the penetrating tendency of the varnish. The 
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varnish generally used for this purpose isehellac varnish, that is, 
shellac dissolved in spirit. For the better class of work a pro¬ 
portion of copal varnish may be added to this, and for the cheaper 
-classes resin may be added. The work is done on a varnishing 
machine (Fig* iOl, 102), and is then passed on to a travelling 
‘ (252) 






Fio, 102,—NewBum ” V^ra^liiDg Machine : Diagrammatic View. 
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A sheet of clean glass which has been previously well rubbed 
over with French chalk is dipped into the melted solution so that 
both sides take on a coating. The glass is then d»ood in a rack 
until the solution has set somewhat, when a print, which has been 
previously soaked in water, is laid (face to'the gelatine) on either 
side and fixed by rubbing with a roller squeegee. The prints 
must then be left until thoroughly dry. 

Finishing Chromo Work. —There are several methods of 
enhancing the decorative effects of otherwise finished ohromo- 
lithographed work. These include Roughing, Graining, Em- 
bossing, decorating with Spangle or Glitter, Frost and Snow 
Powders, Iris Powder, and Flock Powder. 

Roughing Printed Work. —Boughing is a method of pro¬ 
ducing an irregular granular effect all over the sheet, and giving 
to il the appearance of having been printed upon a hand-made 
drawing paper. The effect is produced by passing the sheet 
through a flat-bed machine under a good pressure on top of the 
roughened stone. To make the rough stone, first select a stone 
of fairly hard quality and see that it is perfectly level. Have it 
grained'with coarse sand or glass powder exactly as described 
on p. 14. It sliould then be washed clean with water and a 
hard brush and allowed to dry. The whole surface is then 
rolled over uniformly with a glazed hand roller sufficiently 
< charged with transfer ink to protect each little point or grain 
properly, after which it may be dusted with resin and then with 
French chalk, and the surface subjected to a mild etching with 
dilute nitric-gum solution. The grain is now treated as an or¬ 
dinary transfer, repeating the inking and etching until a grain 
has been secured of sufficient depth to produce the desired effect 
upon the work, when all ink is cleaned off. It is generally 
better to work with the damping rollei’S in the usual way while 
roughing the paper, as the damj) prevents the printed matter 
from being picked off' by the rough stone. 

Graining Printed Work. —Graining is a method of produc¬ 
ing upon the sheet a slightly embossed effect similar to roughing, 
but of more regular texture. This usually takes the form of 
stipple dotting, line work, canvas or open muslin patterns, etc. 
Transfers of Lhe first two may be taken from engraved copper 
plates or shading mediums, but' tor the last a piece of fine canvas, 
muslin, or bookbinder's cover cloth should be selected. A stone 
slightly larger than the piece of selected cloth should be set in 
the prqss and then inked over solid with" a ^ sjSaringly charged 
transfer ink roller. The piece of cloth is then laid on top of the 
ink and pulled through under pressure. If the cloth is now laid 
upon a clean stone and pulled through (once only) under a fair 
pressure,'a coAplete pattern,of the cloth in transfer ink will be the 
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result. This is now prepared in the usual way, and a sufficient 
number of transfers are taken to fill up the size of sheet re¬ 
quired. The v^ork is then transferred and prepared by etching 
until the required relief has been obtained, which should be fully 
thicker than a business card. Sometimes a better result is ob¬ 
tained by first transposing the original design. The best impres¬ 
sion is obtained by using an india-rubber blanket on the machine 
cylinder. Special graining machines may also be had tor this 
purpose, consisting of engraved metal rollers between which the 
sheets are passed. The results are very satisfactory. 

Embossing. —Embossing, or producing high relief from a 
lithographic stone, is canned out in the Jollowing manner. A 
key offset is made upon a thickish stone, and the parft are en¬ 
graved as required. A light tint may bo printed at the same time 
as the embossing is done, if so desired. If the relief to be obtained 
is not considerable, a few sheets of paper such as stereotypers 
use may he brushed over with paste, mounted on the cylinder, 
and run through under jjressure while the paper is still moist. 
This will form a kind of die, which must be allowed to become 
thoroughly dry and hard before proceeding with the wcrk. If 
the relief is required to stand out considerably, and the engrav¬ 
ing has been deeply cut, the engraved parts should be wetted 
and a piece of very thin paper laid over them and forced to the 
bottom with a tuft of cotton wool. The hollows are then filled 
in with; plastei of Paris, into which has been mixed a little 
glue. After the plaster has set, touch over the top of each part 
wit h fish glue or other strong adhesive, and then pass round the 
cylinder slowly. The plaster castings will then come round ad¬ 
hering to the cylinder, jvhich must be allowed to harden before 
the work can be proceeded with. 

Spangle and Kindred Work. —Spangle a'nd similar sub; 
stances are composed chiefly of metal, glass, and fibrous materi¬ 
als, and are used for the purpose of adding to the general 
richness of a design, especially on Christmas cards, post cards, 
birthdg,y cards, and such like. SpangU, glitter, ur flitter, as it is 
sometimes called, is chiefly made from thinly rolled copper or 
brass, broken up into small particles. They are dyed to all 
shades of colour and give a pretty glittering effect. * Iris is the 
same thing, but takes the fdrm m small gr^,nules, and makes a 
good imitation of jewels. Frost and snow powders are generally 
made from glass. The method of attaching these powders to 
the work is praclio|ill^ the same in all cases. The pa^ts are 
gone over with a brush or tubular pencil containing a strong 
adhesive, such as fish glue, and the print is then passed through 
a quantity of the powder in a manner that will cause the par¬ 
ticles to adhere to and embed themselves in the glile. 
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Graduated Tint Printing. —A graduated tint is sometimes 
printed ds an ordinary colour of a show card, a show bill, a 
calendar, etc., that is to say, a solid tint is drawn direct or 
transferred to the printing surface so as to print on a given 
space on the sheet. Or the tint may betprinted over the entire 
sheet from edge, to edge of the paper, in which case a clean, dry, 
polished stone is all that is necessary, no transferring requiring 
to be done, but the damping rollers must be raised or removed, 
and the work printed without them. The ink should be mixed 
to suit the strongest colour, which generally comes at the top of 
the work, the tint gradually tapering off towards the bottom. 
Sometimes, however, the strong colour comes in the centre, and 
the tapering off is extended in either direction. It is better to 
make three or four strengths of colour by reducing the strong 
ink with more and more varnish and tinting medium, and then 
dividing it in the ink duet by thin lead castings. It is an ad¬ 
vantage to have both the forme rollers and the distributing 
rollers made to oscillate. 

Rainbow Printing. —Eainbow printing is done in exactly 
the same manner, and is'just another form of graduated tint 
printing, using for the purpose a dry stone or plate. The three 
inks, blue, crimson lake, and yellow, are divided off in the ink 
duct with the lead castings and the colours made to run into 
each other, or blend, by the oscillating of the rollers. In hand 
press work the colours should be arranged in order at the top of 
the slab. After each print the roller is pushed up to the colours 
in a manner that will allow of the roller picking up just the 
proper amount each time. The variations in laying the roller 
on the slab while distributing the ink will be quite sufficient to 
cause the colours to blend nicely. 

Printing Transparencies. —Transparencies are transparent 
printed designs for decorating the windows of dwelling houses 
in imitation of stained glass, or for advertisements to fix on to 
windows of tram oj,rs, omnibuses, railway trains, etc. These are 
sometimes specially printed to be viewed by transmitted light, as 
from the inside of a bus, in which case all colours used should 
be as transparent as possible, but sometimes they are printed to 
be seen from the street, in which case they are viewed by re¬ 
flected light. In the latter ckse parts of the work are required 
to remain white, and a special opaque white must be printed to 
give the effect. If any colour is required to stand out from the 
others with exceptional brilliancy, such'as a strong, telling red, 
this colour must be printed in accurate register upon both sides 
of the paper. This is done by the simple process of first 
printing direct on to the cylinder blanket, which should be. a 
rubber dne, afcd then printjng the next impression on- the sheet 
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in the usual way, thus securing a direct print on one side of the 
paper and a transferred impression from the rubber blanket in 
absolute register on the other side. The paper for this class of 
work must be thin, strong, and well-calender^, and must ibsorb 
varnish readily. The^heets are afterwards varnished either on 
one side only or on both sides, which converts, them from the 
opaque to the transparent. They are then coated on the face 
with a strong adhesive composed of gelatine and gum applied 
warm. By simply damping a print with a little water it may 
be fixed on to any piece of glass or window. 



CHAPTER XXVI. 

DIRECT PHOTO-LITHOGRAPHY IN LINE AND HALF-TONE. 

Direct Photo-lithography. —Direct photo-lithography is so 
called because the design is printed direct on to a lithographic 
stone, or on to a zinc or aluminium plate (the plate being prefer¬ 
able owing to the difficulty of obtaining sufficiently close contact on 
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a cumbersome uneven stone), instead of being done on photo-litho 
transfer paper and afterwards transferred to thb printing surface. 
This is a much more satisfactory method than the latter, and it 
also saves time and risk in transferring. The negative for this 
purpose should be etactly as that required for a photo-litho 
transfer on {fcper, but in this case it must be made to read the 
(258) 
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opposite way. Such a negative is called a reversed negative, and 
is obtained by using a reversing prism (Pig. 104) in the camera 
(Fig. 103). The atone, or the zinc 
or aluminium plate, must be coated 
in a dark room with a film of 
bichromatized light-sensitive al¬ 
bumen or gelatine, and then dried 
under the same oonditionl. It is 
then exposed under a negative to , 
the action of light, and the design is 
developed as described in connection 
with photo-litho transfers on p. 64. 

The Line Process*.— If the 
copy is a line drawing, or a black 
impression of one of the colours of 
a chromo job that has already been 
lithographed, and from which a re¬ 
duction or an enlargement is ^re¬ 
quired, the process is known as the lim process. 

The Half-tone. Process. —What is generally classed as half¬ 
tone work consists of pictures or photographs that have been 
broken up into small dots or lines separated by white spaces." 
This is obtained by using a glass plate covered with a very fine 
network of lines, which is placed in the camera immediately in • 
front of the light-sensitive plate before the object is photographed, 
and which finally allows of the work being printed by (1) letter- 
pi ess (relief), (2) planogi’aphic (surface), or (3) intaglio (sunk) 
printing machines. 

Half-tone Lithography.— There are several methods of 
producing half-tone work by lithography, the best of them being 
patented processes. The “ Sears ” high-light process, the “ FreyJ' 
process, and the “ Stagmatype ” process are examples. It is not 
essential that half-tone lithography should be based upon the 
regular cross lines or dots, as some of the finest and most artis¬ 
tic results are obtained by irregular or granular eftects, as in the 
“Frey'' process. These effects may be got by first securing a 
grain on the negative, which is done by photographin^the object 
through an irregularly dotted screen, or by photographically 
printing the image on to Et substance, such as bichromatized 
gelatine, which, under certain conditions, may be made to give 
a variety of irregular grains. A transfer suitable for transferring 
to a planographii surface may then be taken from this Jby the 
collotype methods; or the gelatine, supported on a zinc or copper 
base, may be etched through into the metal, forming an intaglio 
plate, as in the “ Stagmatype " process, and afterwards printed 
lithographically on an offset maohii^. * 
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Ordtnfiry Three-colour Work. — Ordinary three-colour 
plates to be printed lithographically may be made on Iltho zinc 
or alnipinium from any wash drawing or painting or object by 
photographing the subject through a half-tone screen, but the 
screen should not be finer than 100 to 125 lines to an inch. 
While fairly good results may be obtained by this method, it is 
quite impossible to produce anything like a first-class job unless 
“fine etching” is resorted to, a process adopted by half-tone 
block makers to obtain fine open results in the high lights. 
Ordinary three-colour work is essentially a letterpress process, 
and the best results cannot be obtained by any method of trans¬ 
ferring the work to a planographic surface, but nevertheless much 
may be done by utilizing a half-tone photo-litho plate for some 
of the lighter colours in chromo work. 



OHAPTBE XXVII. 

LITHO PRINTING ON FABRICS AND TINPLATE: DBCAL(50MAN1E 
TRANSFERS. 

The Older Process for Silk and Calico. —Por many 
years designs have been lithographed upon silk and oalioo. 
These usually took the form of handkerchiefs, cushion covers, 
coats of arms, etc., and were printed in small pieces previously 
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Fia. 105.—Calico-printing by Planogi'aphy; The Transferring Room. 

mounted on sheets of «tout paper. In some instances, when the 
material was fairly’ rigid from being well-sized, it was possible to 
print it without previous mounting, but this material was 
usually of the cheaper quality, and the printing would be i lost 
after washing. 
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The,, New Method. —A new method has recently been 
invented by which textiles may be lithographed from the reel 
just as newspapers are printed, four or moroucolours being 
printed! simultaneously by the rotary principle, at a speed of 
60 yards and more in a minute. This process promises to re¬ 
volutionize the .calico-printing industry. The designs are 
usually lithographically drawn on key plates, which are stored 
and kept till required, when they are transferred by a simple 
new machine to tubes of prepared zinc or aluminium. After 



Fio. 106.—Calico-printing by Planography : The Machine Roonv 

printing, th,e designs are cleaned off by ordinary simple plano¬ 
graphic methods. When repeat orders are wanted, the work is 
re-transferred from the originail key plates to the metal tubes, 
which are easily slip'ped on and off the impression cylinders. 
Paper may also be printed from this machine just in the same 
manner as the cotton or silk material is printed,<in which case it 
may be' out simultaneously into any size of'sheet by an auto¬ 
matic cutting arrangement. In future wall papers are likely 
to be printed by this machine as well as coloured newspapers 
and colouled naigazines. 
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The Older Process of Tinplate Printing. —The applica¬ 
tion of lithography to the decoration of tin (tinned steal) goods is 
now a very important branch of the industry, and is extensively 
carried on in all printing centres. The work is chiefly dsne by 
firms who specialize iij the manufacture of fancy tin boxes, cani¬ 
sters, advertising tablets, etc., and one cannot have failed to 
notice the great advance recently made in this direction. Boxes 
representing bookcases filled with books by well-known authors; 
vases carrying most elegant and artistic designs in bright or 
subdued colours, intermingled with gold, silver, or bronze ; or 
tins with the plain, bold, business announcement of “ So and 



So’s Brand of Golden Syrup ”—all are most carefully got up and 
beautifully printed. * 

'This work was not at first done by a direct process, but was 
printed upon a transfer paper coated with a composition of 
starch, gum, glue, etc., very similar to many of tfip‘papers used 
for lithographic transfers (stpne-to-stone). The order of printing 
the colours upon these transfer papers is 'exactly the reverse of 
ordinary printing. If the work is to appear on the box or can in 
four colours, say yellow, black, red, and blue, the blue would be 
printed first, then the red, followed by the black and thS yellow 
(or gold colour). On the top of all there would be printed 
(twice at least) a very opaque white, except upon those parts 
which are to appear as gold, or a colour showing motallic 
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sheen or lustre. A tinned sheet is then ooated with varnish, 
and when\t is nearly dry (tacky) the transfer is fixed to it face 
down and pressure applied in a firm, even mannpr. When the 
vamisk has thoroughly dried, the transfer is soaked off with 
water; the design will then appear upcm the tin the proper 
way, resting upop a white ground: and the parts printed in the 
transparent yellow lacquer, but not' covered over with the white 
printing) will appear as gold, due to the metallic lustre of the tin 
shining through it. After the whole receives a coat of varnish 
it is stoved at a temperature of about 135° to 145° F. In 
printing these transfers it will be necessary to keep the bright 
colours and the tints strong, as they lose considerably during the 



Fio. 108.—Tinplate Printing Machine at Work. 

stoving; and driers must be added to all medium or slow-drying 
inks, as the qoating on the paper prevents any absorption. 

Direct Tinplate .Printing?—The more modern or so-called 
“direct" method of printing upon tinned plates is an application 
of offset printing. The printing machines may belong to either 
the flatjbed or the rotary type, but they arb built for this special 
class of work, and have their own characteristics (Figs. 107,108). 
The tinned plate does not come into contact with the printing 
surface ; but, as it is carried round with the cylinder into which 
it is ted, ft revives an offs^ impression from a rubber blanket 
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fixed upon a second cylinder, which has already taken a direct 
print from the printing surface. As the plates are printed, 
they are placed separately in racks, which, when full, may be 
wheeled aside to dry naturally; or they may be put into ^ stove 
for forced drying. , 

Before printing, each plate should be thoroughly rubbed on 
both sides with a duster to remove dirt, grease, etc., which may 
perchance have got upon it, and which, if left, would prevent the 
ink from printing or drying properly on such parts. Defective 
plates must also be removed, and turned-up corners flattened 
with a mallet. Bough edges must also be smoothed, as other¬ 
wise the rubber blanket would soon be damaged. 

The colour sequence for this method is exactly the, opposite 
of that in the transfer method ; that is, it would be print^ like 
ordinary work done on paper. The white (once or twice printed) 
would be done first, and would cover up all parts except those 



required to appear as ^old and silver, or any parts in which a 
colour is required to appear with a sheen or lustre. Of course, 
only transparent colours, such as lakes and blues, would produce 
this elfect. No printing at all is required for the silver, as the 
metal itself gives this. The transparent yellow lacquer is usually 
printed after the white ; it produces a nice strong butf where it 
falls upon the white, and a bright gold where it comes upon the 
bare tin. It may, however, be had of various shades to suit 
special requirements. It helps to give depth o4 colour and 
brilliancy to solid reds and other eolours when it and the white 
are put under them; but if put under the‘blues the tendency 
is to cause them to appear blacker. Indeed it is an important 
matter for the artist when drawing the design to take full advan¬ 
tage of the light dolours, as by carefully superimposing the 
printings the intensity of the colours may be greatly improved, 
thus giving sparkle and life to the finished work. The black 
printing would come next, followed b^ the red and the bine. After 
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the woyk has dried, the plates are varnished by machinery and 
then stovbd, after which they are ready for the tin box workers. 

As with ordinary offset printing, the rubber J)lanket will re¬ 
quire to be washed several times during the day. This should 
be done with a very volatile fluid, sucji as solvent naphtha, 
spirits of turpentine, or benzoline, and it should be immediately 
afterwards dusted over with tine flour sulphur. This treatment 
will impart to the rubber a fine printing surface. 

All designs to be printed on tin should be specially litho¬ 
graphed by an artist with experience of tinplate work. Type 
matter must be reversed ; and in photo-litho transfer work the 
photographer should he given instructions to make reverse 
transfers,' or if it is photographed direct to stone or plate it must 
be made to read the light way (left to right). 

•Decalcomanie Transfer Printinjf. —Decalcomanie transfer 
work is simply an extension of the tinplate transfer-printing pro¬ 
cess, so as to make it applicable to almost everything and anything. 
Unlike tinplate transfer work, .special printings must be made 
when gold or silver enters into the design, for which purpose gold 
leaf an4 aluminium leaf are generally employed. The work is 
also very often of a highly artistic order, add may run into a 
.considerable number of workings. The character of the designs, 
however, varies a good deal according to the specific purpose for 
which they are intended. For railway carriages, engines, motor¬ 
cars, private conveyances, etc., coats of arms, monograms, and 
such devices, made bright with crimson, purple, and gold, are 
usually employed, whilst for sewing machines, bicycles, organs, 
pianos, and th(3 like, the designs are chiefly confined to trade 
marks and makers’ imprints. For glassware, pottery, and or¬ 
namental goods of all descriptions, the flesign.s are often very 
elaborate and most carefully reproduced. 

• When the transfers are required for the inside of transparent 
articles, the colour sequence would he exactly as in oi'dinary 
chromo work ; but if wanted for opaque goods, the order must 
be reversed. Quick, hard-drying inks should be preferred. 
Medium and slow-drying colours must have driers added to 
them. The sheets require to be interleaved throughout with 
rough, brtiw^i slip-sheets, to prevent the solids from becoming 
marked by offsetting. < , 

When printing gold or aluminium leaf on reversed transfer 
work, which, of course, must be the last working, except when a 
white is employed, a strong transparent^ medium consisting of 
lithogfaphic and copal varnishes, Japan gold size, and Venice 
turpentine must be used to ink in the forme in place of the 
regular printing ink ; but if the transfers are to be printed in the 
ordinary way* the gold or ^silver printing would be done first, 



DECALCOMANIE TRANSFER PRINTING. 


267 


ising the ordinary burnt umber and yellow, with medium V|i.mi8h 
ind terebene as the printing medium. Great care must*be taken 
;o keep the varmsh from tinting the stone, as it is very difficult 
to detect it; and it would be likely to spoil the work by causing 
the leaf to adhere in places whore it is not required. 

Decalcomanie transfer paper is nowadays mostly bought 
direct from the manufacturer, or through the lithographic supply 
house: but it may be made by coating a medium-sized printing 
paper of fair body with a composition made from starch, glue, 
gum, zinc white, and chalk in varying proportions, with the addi¬ 
tion of a little syrup or glycerine sufficient to prevent the paper 
from curling or cracking. The principle to work upon in coat- 
ng these papers is to produce a composition upon them that 
will print well without absorbing the colour; and that will 
iransfer well without being too sensitive to damp during the 
printing. 

The printing is done, as a rule, from stone on a flat-bed 
machine. The drawback to the use of the metal plate for this 
purpose is the difficulty of damping the plate enough without 
damaging the damp-sensitive transfer papei'. 
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COLLOTYPE PRINTING. 

Nature of the Process.—Collot 3 rpe printing is generally 
considered to be a planographic process, but strictly speaking it 
is slightly intaglio. Like lithography, it is based upon the prin¬ 
ciple of two opposing forces, one that will oppose printing ink 
a^ attract moisture, and another that will oppose moisture and 
attract printing ink. The process is after the nature of photo¬ 
lithography, and indeed it is said to have been discovered while 
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Pw. 110.—Collotype Machine. 


experimenting in that direction. Beautiful results may be got 
from a good plate, the work being .photographically correct and 
possessing a depth in the shadows almost equal to that given by 
an engraved steel plate, while the finest work is so delicate that 
no other printing process can compare with ik The method of 
preparation and printing is somewhat slovt' and uncertain, and 
in recent years the process has received a considerable set-back 
from the less elegant but more certain photo-mechanical half¬ 
tone printing process. The work may be printed in a single 
• ( 268 ) 
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colour as a mechanically printed photograph, or it niay be 
done in several colours as in chromo-lithography, and very 
beautiful resultg may be obtained on decalcomanie transfer 
paper for use in pottery decoration. > 

The Negative. —The negative for this purpose must be a 
reversed one as described on page 269. The reyersing may be 
done by a reversing prism when the object is being photo¬ 
graphed, which is called “direct” reversing, or the film may 
be stripped from an ordinary negative by first flooding it with 
a solution of warm gelatine and then allowing it to dry. If 
the edges of the gelatine are now carefully trimmed with a 
sharp knife and the blade then inserted under one corner, the 
whole film may be easily removed. It is then used as the nega¬ 
tive. The quality of a negative for this purpose should be soft 
and full of detail; otherwise the best results cannot be obtamsd. 
All parts which are not to be printed are stopped out by first 
squaring off the work to the size required and then covering up 
the edges with tin foil or black paper, or painting out the parts 
with an opaque paint. * 

Preparing the Printing' Plate.^ —The collotj^e printing 
plate consists of a sfieet of thick plate glass which is used as a 
base, with a film of gelatine on top as the printing surface. The, 
glass is specially ground with emery powder until a good, even 
matt effect has been obtained, which is done for the purpose Of 
giving the warm gelatine solution a grip. When the graining is 
finished, the plate is put into the warm drying oven for a time, 
and then coated with the gelatine solution. The gelatine coating 
is applied twice, the first application being treated with chemicals 
such as silicate of soda or silicate of potash and chrome alum, with 
the addition sometimes' of a small quantity of caustic potash. 
This preparation takes a firm hold of the ground glass and makes 
a good, tough foundation for the real printing surface (the bi» 
chromatized gelatine) which is put on top. It also prevents any 
risk of the machine inking rollers pulling the whole away from 
the glass base. This second coating, as already indicated, con¬ 
sists oft warm gelatine solution containing a proportion of 
bichromate of potash, chrome alum, and other chemicals which 
are subject to variations according to usage and thq eSperience 
of the operator. The weathar coifditions and the quality of the 
materials must also be taken into consideration at this stage, and 
it is sometimes an advantage to use a little ammonia. The plate 
is flooded evenly with (fee solution, and it is then placed in the 
special drying oven ‘through which a free current of air ik con¬ 
stantly passing. The time required for this purpose is from twO' 
to three hours, the gelatine becoming harder the longer it is kept 
in the oven, but the temperature shi^uld never exceed KO" P. 
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Printing the Image. —When the plate is cold, it is placed 
face do\^n on top of the negative in a special printing frame 
which is fastened down tight to bring the two—(the plate and the 
negative—into very close contact, and is then exposed to the 
action of light. The time required for exposure will depend en¬ 
tirely upon thn quality of both the negative and the light, a dense ■ 
negative and a weak light requiring much longer than a thin 
negative and a strong light. Either daylight or the powerful 
light from an electric arc lamp may be us^ for the purpose 
The usual time for exposure is from half an hour to one hour. 

Washing and Preparing the Piate. —When the plate has 
been suificiently exposed to the action of light, it is taken out of 
the printing frame and placed in a bath of cold running water 
for the purpose of extracting the chemicals from the parts where 
thft light has not acted. As the chemicals wash out, the gelatine 
absorbs water, which causes it to swell, but the parts that have 
been acted upon by light, which in reality constitute the work, 
do not absorb water and so remain sunk, or intaglio, the 
dl^pth varying according to the nature of the work. The shadows 
are desper than the high lights. The deep parts are known to 
the printer as the relief because, presumably, of the contrast they 
give on the print. 

Printing. —When the plate has been thoroughly dried, it is 
prepared for printing by first soaking it with a solution of gly¬ 
cerine and ammonia. The gelatine retains this moisture for a 
considerable, time, thus allowing of the plate being inked at each 
impression and a considerable number of prints being taken before 
it requires to be treated again. The lithographic surface on the 
other hand, being non-absorbent, requires to be dampened after 
each impression. Both nap inking rollers and composition inking 
rollers are used together for printing in the collotype machine, 
^'he nap rollers, with their soft granular texture, dip into the 
little hollows or sunk parts which contain the work and deposit a 
full complement of ink, and the composition rollers, which follow 
the nap rollers and are therefore the last in passing o^r the 
plate, clear up the work and give softness and quality to the 
printing. . Very stiff ink containing only the minimum quantity 
of varnish must be used for printing collotype work. 



CHAPiBB XXIX. 

COPPERPLATE OR IKTAGLIO PRINTING. 

Intaglio Printing. —Intaglio printing is the reverse of relief 
printing. In all relief processes, including half-tone, the matter 
to be printed is raised more or less above the non-printing parts 
of the block or forme, and only these raised parts receive ink 
from the inking rollers. In intaglio processes, on the contrary, 
the work is out into a surface of copper or other material, and 
after the whole surface has been inked all but the incised parts is 
wiped clean. Lithography, as we have seen, is intermediate in 
character between relief and intaglio work, the separation between 
the work and the non-printing surface being obtained by chemical 
means instead of by’difference of level. Lithography is, however, 
closely associated in practice with intaglio work, and therefore, 
some account of the latter will rightly find a place in this book. 

Intaglio processes are capable of giving greater variety of 
tone and consequehtly a softer and richer quality of work than 
relief printing, because the depth of the incisions to the copper 
plate, and therefore the body of ink in them, is delicately pro¬ 
portioned to the degree of light or shade in the subject. Even 
the finest half-tone illustration is interior in artistic effect to the 
work done on a commercial photogravure machine, and the 
latter has the great advantage of not requiring a shiny, coated 
paper. ' 

Intaglio Processes. —Leaving aside for the moment the 
various photo-mechanical intaglio processes, we may enumerate 
the chief artistic intaglio processes as follows:— 

1. * Line Engraving. 

2. Etching. 

3. Dry Point. 

4. Mezzotint. 

5. Aquatint. 

6. The Crayon Method. 

7. Stippling. • • 

The first three of these are line processes, and the rest are adapted 
for reproducing tones. 

Line Engraving. —Line engraving, dating from not later 
than the fifteenth century, is the olrtest and simplest ol the'in- 
(271) 
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t^glio procesges. As with the other processes, the material al¬ 
most inv&riably used is a copper plate, well-hammered, planed, 
and polished, but other metals, such as steel an^zinc, have been 
used-i The plate is coated with varnish, and the design is then 
drawn on it reversed (so as to print the right way) or transferred 
to it. A drawing may be transferred by being placed between 
damp sheets of paper for a time, then put face downwards on 
the varnished plate and pulled through a press. In the absence 
of a press, other methods of transferring may be adopted. A 
tracing of the drawing may be laid on the plate over blaoklead 
transfer paper and gone over with a blunt point. Otherwise, a 


f 

Fig. 111.—Borin. 

sheet of gelatine may be laid over the drawing, which may be 
traced Ln it by scratching with a needle. 5'he lines should then 
be filled up with blaoklead dust, the gelatine sheet placed face 
downwards on the copper plate, and the back rubbed over with 
a paper knife. 

Having obtained the reversed outline of the design on the 
varnished plate, the engraver must now out the lines into the 
copper with'a tool known as a burin or graver (Fig. 111). The 
heavier the line, the deeper he must cut, and great artistic skill 
and judgment are required. The rough edges are removed with 
another tool called a scraper (Fig. 1121, and after scraping, the 



Fig. 112.—Scraper. 


original polish must be restored with a burnisher andi an oiled 
piece of canvas. Some shading detail can be added direct on to 
the platd, and texture can be shown by cross hatching. 

To print such an engraved plate, it must be inked all over 
with a special ink, by means of a dabber, and the ink must then 
be very carefully wiped off the uncut parts with a rag and the 
palm of the hand. The plate is then put into the copperplate 
press, with the paper over it, and some soft waste paper or 
woollen cloth is placed over the whole to even the pressure. It 
is then pulled through the press under considerable pressure, 
and is inked <jgaiu for eacl) impression. 
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The use of steel plates was very common in the second 
quarter of last century, 
larger number of impres¬ 
sions without* wearing 
down than copper plates, 
but the effect is harsher. 

Stepl-faced copper plates 
retain the advantages of 
copper while possessing 
something of the dura 
bility of steel. 

Etching. —In etch¬ 
ing, which dates from 
the early sixteenth cen¬ 
tury, a chemical action is employed to do the work of the 
burin in fixing the design into the copper. The plate is oovtred 
with an acid resist called a ground, consisting of a mixture of 
white wax, gum mastic, and Usphaltum. A ball of this mixture 
is enclosed in a piece of thin silk and passed over a hot plate so 
that the ground melts and comes through the silk. It can tSen 
be dabbed on to the plate. Otherwise, the ground may^ made 
into a paste with ofl of lavender and spread on the plate with a 
roller, the oil being afterwards evaporated off by gentle heating) 
Whichever msthod of applying the ground is adopted, it must be 
blackened by smoking it over a lighted taper, in order that the 
etcher may be ablS to see his work on it. 

The etcher works with a needle set in a wooden handle (Fig. 
114), removing the ground along the lines of the design but not 


They were capable of proAioing a 



Fi(i. 113.—Copper and Steel Engraving 
Machine. 



Fin. 114.—Etching Point. 


scratching the copper. The back and edges of the plate are 
then covered with a protecting varnish, and the exposed parts oi 
the qopper are subjected to the action of a bath of mordant. 
The ustal mordant is diluted nitric acid, but nitrous acid it 
sometimes used, and also a mixture of chlorate of potash and 
hydrochloric acid, called Dutch mordant. Perchloride of iron ii 
the mordant us^ in preparing'process pjates. The bubble! 
must be removed with a soft brush as they appear, and their ap- 
pearanob serves as a guide to the time required for properlj 
biting the design‘into ^e copper. There are no bubbles witi 
the Dutch mordant. After the biting is judged complete, thi 
plate is taken out of the bath, rinsed with water, and dried, and 
the ground is removed with a rag and turpentine. 
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The printing is done as in line engraving, but is more diffi¬ 
cult apd requires greater skill in the wiping of the ink. 
Delicate Afeots can be produced by not wiping uniformly clean. 

Black grounds have been used in order .to obyiate the neces¬ 
sity o&smoking; and a liquid ground, consisting of the ordinary 
ground dissolved in chloroform, has also been tried. The 
chloroform can, be easily evaporated off. The etcher works 
under the disadvantage of having tiie light unetched parts dark, 
giving a negative effect, and therefore attempts have been made 
in the dii-ection of positive etching. A silver-coated plate with a 
ground of specially prepared whitening has been used. 

The process of stopping-out is important and requires some 
explanation. When some of the lighter lines of the design have 
been suffiniently bitten by the mordant they may be covered over 
with Brunswick black or some other protecting varnish, and the 
plate then exposed to further biting in the stronger lines. 
Several successive stoppings-out may take place in this way, so 
as to produce the required gradations of line. Another method 
of achieving the same result is to draw in at first only the 
heaviest lines, then to add the next heaviest after the first have 
been exposed for a time to the mordant, and so on, the finest 
lines being marked out by the needle last of all 

Dry-point Engraving.— In dry-point work the design is 
wratohed direct on the copper with an etching needle or diamond 
point. The scratching raises a ridge or burr on one side of the 
groove or on both sides, according to the< inclination of the 
needle. Thie burr is not removed, and the clinging of the ink 
io it in printing gives a rich, soft effect. It is a difficult method 
Eor the artist and for the printer. The burr soon wears down in 
printing, and the characteristic quality of the dry-point print 
then disappears. The number of good tjopies that can be ob- 
iained from a p'ate is not more than twenty at the outside, unless 
fceel facing is resorted to. The process is used chiefly for land¬ 
scape and portrait work. 

Mezzotint Engraving.— Unlike the previous processes, 
Mezzotint is a tone method of engraving. It was invented in 
:he seventeenth century by a German called Ludwig voq Siegen, 
ind was also practised by his contemporary Prince Rupert, the 
'amous civalry leader in the English Civil War. For mezzotint 
work the copper plate has to andejgo the laborious preparatory 
process of rocking.' This is effected by a tool called a rocker 
'Fig. 115), a kind of steel chisel whose edge is set with very minute 
leeth. The engraver works down the left-hand side of the plate 
Tom the top edge with the tool in a zigzag manner, and oon- 
iinues in this way strip by strip across to the right-hand side, 
intil all the plate has been covered. He then go«s over the 
plate again i«. a direction at right angles to this one^ and sub- 
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sequently in various slanting directions. The result is to produce 
a surface that is, as it were, burred all over in a very fine way. 

The next step is to draw the design on the rookdfl plate or 
to transfer it i« one -of the ways previously indicated. The en¬ 
graver next takes a lancet-like scraper and cuts away ths rough 
grain of the surface rin the lights of the design, more or less 
according to the strength of light. In entirely .white parts that 
are to carry no ink, the plate' must be repolished. If any part 
is over-smooth, it can be re-rooked to a greater or less extent. 
Apart from the laborious preparation of the plate, the process is 
an easy and expeditious one. Mezzotint engravings have a dark 
character as compared with engravings by other processes. 

Aquatint Engraving. —Even more recent in origin than 
mezzotint is the aquatint process, which is a kind of tone etching. 
It was invented by a Frenchman, Jean Baptiste Le Prince, in 



Kia. 115.—Eocker. 


the second half of the eighteenth century. In Le Prince’s 
aquatint process a dust of finely ground asphalt or resin is caused 
to fall over the copper plate, which is then gently heated so as to 
cause the minute particles to adhere to the ^ate, but not to 
melt and flow together. The superfluous dust is blown off, and 
the plate then receives the design. Wherever the resin does not 
cover the plate, the etching mordant will bitg into the copper. 

In another variety of the process, invented by Stapart, but 
not mufth used, the plate receives a thin coating of transparent 
ground, which is kept fluid by heat. Finely gifted ground sea 
salt is then scattered all over it, and falls through te flie surface 
of the copper. The ground is thdh allowed,to dry, and the salt 
is dissolved by water, so as to leaye the copper exposed to the 
action of the etching acid in minute points as before. 

More usually^ the fesin is dissolved in rectified alcohol, pre¬ 
pared in different strengths. When this dries on the plate, it 
produces a granulation finer or coarser according to the strength 
of the soliftion. 

A similar effect can be produce^ by coveringHhe plate ^ith 
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Fig. lit).—Boaletti*. 


the usual etching ground, then placing fine sand paper or emery 
paper ofer„it face down, and pulling several times through the 
press under pressure. This is known as sand paper aqnatint. 

Wl^jchever method of preparation is adopted, <<,he subsequent 
process is the same. The design must he transferred to the 

prepared plate in the usual 
way, and the engraver then 
proceeds as in line etching, 
Portions that are to have 
no tone at all must be 
stopped out with Brunswick black. .Aquatint gives an even 
tone, and the general effect is not so opaque as mezzotint. 

The Crayon Method.— The chief tools of the crayon 
method are the roulette (Pig. 116), a little revolving toothed 
whqpl in a handle, the mace-head or mattoir (Pig. 117), a kind 
of small toothed club, and the eehoppe, a sort of oval- 

> pointed burin The plate is covered with etching 
ground, and the crayon drawing is then transferred 
to it. The roulette is next passed up and down the 
lines, the mattoir and the eehoppe being used after it. 
The plate so treated is then etched with acid and 
printed in the colours desired. 

Stippling. —In stippling, the engraver works on 
a plate covered with etching ground with single and 
double needles of various shapes aqd sizes. He per¬ 
forates the ground down to the copper surface with irregular 
dots, which are large and close in the dark parts, but finer and 
wider apart in the lights. The work is then etched in the usual 
way. The most delicate shading is done direct on the dry bare 
copper after etching. 

Stippling is a process of great delicacy, giving very subtle 
gfadations. Next to mezzotint, it is the best method for repro¬ 
ducing paintings. 

Colour Printing. —If a subject engraved in the above ways 
has to be printed in more than one colour, several methods may 
be adopted. All the colours may be applied to the same plate, 
each in its proper parts of the design, and the plate can Ihen be 
pulled thrpugh the press with the paper over it. This is practi¬ 
cally a painting process. Alternatively, there may be a plate for 
each colour, each plate showing only the parts of the work that 
are to print in one particular colour. In this case, it is most 
important to take steps to ensure that the^ various printings shall 
be in proper register with one another. Thirdly, there is the 
three-colour process introduced by a German, Jacob Christoph 
Le Blon, in the early eighteenth century. This is based upon 
analysis pf the colours of the design into combinations of the 
three primarils, red, blue, > and yellow (see p. 127), and only 


.Fig.117. 
—Mace- 
head. 




Fio. 118.—Botogravur Printing Machine. 
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three plates are required for printing. The colours are super¬ 
imposed and combined as in modern three-coloiy printing, but 
the anjlysis of the design before the days of photography must 
have been a very difficult task. 

Photogravure. —Having briefly described the chief hand 
engraving processes, we must now describe the process of photo¬ 
gravure, which is commercially much more important. Photo¬ 
gravure is akin to aquatint, but the design is placed on the plate 
photographically instead of by the hand of an artist, and it is 
now possible to print from the etched plate a very large number 
of impressions at the rate of 3000 an hour. 

The copper plate for photogravure is prepared with resin 
dust, as already noted in the first aquatint method. A photogra- 
phiot negative of the subject to be printed is obtained, and a 
positive transparency is made from this. A print from this 
transparency is made on a cai’bon tissue, which is then pressed 
close down on the prepared copper plate and developed. The 
edges and back of the plate having then been protected by 
varnish in the usual way, the plate is subjected to etching in 
perchloride of iron solution of various strengths. The etching 
V^ill be deepest in the shadows of the original picture and least 
in the high lights. Very fine prints can be obtained from such 
an etched plate, possessing depth and softness quite foreign to 
half-tone work, and moreover it is unnecessaly to use a shiny, 
coated paper fer printing them. 

Commercial Photogravure. —In order to make it possible 
to print photogravure plates rapidly in large numbers, and so 
make the process of commercial value, the carbon tissue print, 
before being laid down on the copper plate, is exposed under a 
very fine ruled soreen similar to, but much finer than, those used 
in* making half-tone blocks. This breaks up the surface into 
very minute dots, and makes the engraved plate able to stand 
the rougher usage of the quick-printing machine. 

The original form of this process was known as Rembrandt 
photogravure, and a further development is represented *by the 
Botogravur process, in which the engraved surface is a copper 
cylinder inSt^d of a flat copper plate. This Botogravur machine 
(Fig. 118) runs at 3000 revolutions a« hour, and can print both 
pictures and letterpress simultaneously. The paper is fed to 
the machine in a continuous roll, and is cut into sheets before 
delivery by a rotary cutting knife. Both Sides of the paper are 
printed*in the one run of the machine, there Being two engraved 
copper cylinders, with between them a steam drum to dry the 
paper after one side has been printed and before it passes on to 
the second* oylUder. Each engraved cylinder is inked by means 
of an inking rollqr, and the ink is scraped from the non-printing 
parts of th^ surface by f, knife called a doctor. 



CHAPTER XXX. 

ESTIMATING AND COSTING. 

The Relation of Estimating to Costing. —Nearly all 
commercial printing work, whether lithographic or letterpress, 
is obtained after estimates have been asked for and aubmifted, 
and therefore a sopnd system of estimating is of the utmost im¬ 
portance. The estimate must he low enough to obtain the order, 
but on the other hand it must be such as to provide for e 
reasonable margin of profit after meeting all kinds of expenses. 
The basis of sourid estimating is accurate costing; that is to say,, 
the probable costs of new jobs can only be ascertained on the 
basis of the correctly worked-out costs of jobs already completed. 
Accurate costing can be attained only by the adoption of a reliable 
system of records, and by the application of sound principles of 
allocation in regard .to all charges. The ascertained costs of 
every job should be compared with the estimated costs as a 
guide in future estimating. It is recommended that the cost 
sheet for a job should be filed away along with the corresponding 
estimate in a good strong envelope, which might also contain 
paper samples, etc. , 

•A Sample Estimate and Cost Sheet. —The following is a 
speoirSen lithographic estimate, with the corresponding cost 
sheet:— 
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ESTIMATE. 
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Estimated cost 
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The Elements in Price. —The price quoted for a job coit- 
prises three elements, namely (1) cost of producl^on, (2) oncost 
or estaklishment expenses, and (3) profit. The cost of prodxiction 
is the value of materials and labour required for the job. The 
oncost or establishment expenses consist of a number of general 
charges in a business of which each job must bear a reasonable 
share, although they are not specially related to any particular 
job. They include such charges as rent, rates, taxes, deprecia¬ 
tion, interest on capital, insurance, advertising, postage, office 
salaries, management expenses, selling expenses, tod debts, etc. 
Profit requires no special explanation. If the cost of production 
or the oncost charges for a job are underestimated, the profit 
allowed for may be swallowed up or more than swallowed up. 
Cost of production is easily ascertained by keeping correct works- 
records in proper form for every job, but the allocation of oncost 
raises difficult questions of principle or method. 

Cost of Production. —The cost of production or prime cost 
is obtained from records accurately kept in the works and entered 
up on suitable cards or into suitable books in the office. Tho 
following shows a' sample page from an Ordfers Received Book 
(or a lithographic house:— 



ORDEE8 RECEIVED BOOK. 


A SAMPLE ORDERS RECEIVED BOOK, 
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MAGHINEMAN'S book. 


284 


ESTIMATING AND CO&TING, 


The number of oolumns under the heading “ Departments " may 
be extended as much as necessary. 

The nhxt form shows a sample page from a Machineman's 
Book, giving essential information for asoertaii^ng prime cost. 







TWO •'forms of oncost. 
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A suggested form of Artist’s Time Book is here given, and 
the same form might be used for proving, transferring, and other 
departments. ' 

* AETIST’S TIME BOOK. 



Two Forms of Oncost. —Oncost or establishment charges 
can be analysed under the two headings (1) Departmental Ex¬ 
penses and (2) Office Expenses. The former consist of the (so- 
called) unproductive expenses of the department where a businejs 
is organized in departments. They are a factor in production, al¬ 
though they do not enter into the cost of the job in the same 
direct way as materials, machine time, etc. Office expenses are 
not conSsemed with production in any direct way at all, but in¬ 
clude the general expenses of administration of^the bysiness as a 
whole and all selling expenses. Every department.nfhst bear a 
reasonable share of these general* non-depaitmental expenses. 

Departmental Oncost. —Thy number of departments in a 
lithographic business will depend upon the size of the business 
to some extent. The following may be mentioaed^as usual de¬ 
partments : paper store, artists’ department, stone and plate pre¬ 
paring department, transferring and proving department, machine 
room, finishing departments, packing room. Departigental on- 
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cost consists of unproductive vrages or salaries in the department, 
its share of rent, rates, and taxes, light, heat, power, repairs, etc. 

It is usual to charge departmental expenses against each job 
in the hour rate. The hour rate for a machine, Jor instance, is 
so fixed as to recover not only the actual wages cost but as 
nearly as possible the proportion of the> departmental oncost 
(rent, etc.), properly belonging to it. The proper rate can only 
be ascertained by experience, and may have to be revised every 
year on the basis of the previous year’s results. 

Office Oncost— Office oncost or administrative expenses are 
allocated in a different way from departmental oncost. Bach 
department has to bear a percentage of the total office oncost 
corresponding to its productive costs, that is, its cost in labour 
and material. It is a mistaken system to make the allocation 
in proportion to the total cost of a job, including all departmental 
changes. 



CHAPTER XXXr. 


THE TUAINING OF APl’KENTICEM. 

Explanation. —An apprentice is a young person who, by 
legal document or otherwise, has agreed to serve an employer 
for a certain number of years with the object of learning a trade; 
the employer on the other hand promising to teach the young 
person the particular trade agreed upon in_return for faithful ser¬ 
vices, wages to be paid according to the custom of the trade. Until 
recently nearly all,apprentices wore indentured, that is, tiie agree¬ 
ment was of a legal, binding nature, but now if is considered that 
the agreement should not he binding, so that it may be open 
for either party to make a change should circumstances neces 
sitate such. 

An Expensive Luxury. —The remark was recently made 
that apprentices were an expensive luxury and the speaker could 
not afford to keep them. Such a statement, however, could only 
omanate from a very unpractical person. An apprentice will be 
an expensive luxury or a valuable asset to the business according 
to the training he receives from those in charge, but every firm 
should consider it their bounden duty to train apprentices in 
proper proportion to the number of journeymen they employ. * A 
common mistake that is often made, and one that is expensive 
and unprofitable to all concerned from every point of view, is to 
attempt to train too many. 

Responsibility of Employers. —An employer upon en¬ 
gaging an apprentice must recognize that he has .taken upon 
himself the responsibility of teaching the la^ hist.bilkiness in a 
manner calculated to make.him H capable and efficient workman. 
If the employer cannot personally suparvfse the lad’s training, 
then he must hold his manager or overseer responsible for it. If 
the lad shows no aptitude for the business withivtluee months to 
six months from‘commencing, his parents should at once be 
■communicated with and' the question of a change of employment 
considered. 



‘288 THE TBAINING OP APPlfc;j|J?ICES. 



Fin. U9.-jLitba Clnss Room, the Royal TechnicaJ College, Glasgow. 














THE TERM OF APPRENTICESHIP. 


289 


An Apprentice Guardian Committee. —As already pointed 
out, an apprentice is an expensive luxury to all conoemied if his 
training is not carried out in an efficient manner; therefore if only 
from a. purely'economic standpoint, the trade society should 
jealously guard.thq apprentice from the first day he casts his 
eye upon a lithographic stone. The employer is in exactly the 
same position, and therefore an Apprentice Guardian Committee 
consisting of thoroughly practical men representative of the em¬ 
ployers and the trade societies should be formed in all litho¬ 
graphic centres. It would be the duty of thi^ committee to out¬ 
line a scheme of progressive training covering the full terra of 
apprenticeship, which woul i include evening studies such as 
arithmetic and elementary mathematics, English language and 
literature, elementary science, history, and citizenship during 
the first four years, the committee always keeping in view liiat 
while it is good to train a young person to become a good work¬ 
man, it is still better to make him also a <jood citizen. It would 
also be the committee’s duty to listen to the grievances of the 
lads and, in the interests of the trade, to see that they are receiv¬ 
ing fair treatment; also to exainme them periodically in technical 
matters, the first exaffnination to take place six months after com¬ 
mencing. This would give the committee an idea as to the 
suitability of the lad as a lithographer, and also give the lad an' 
early opportunity of trying his hand at an occupation more in 
harmony with his individuality. The other examinations need 
only take place yearly after that, and the lad should receive a 
certificate after each showing the progi-ess he has made. If, at. 
the end of each term, his progress is not considered sufficiently 
good, the committee should advise the employer and make ar¬ 
rangements for his remaining for a further period at the same work. 
On the other hand if, after five years’ service, the,committee find 
the lad in a backward condition through no fault of his own, ot 
it is considered that the employer is not in a position, from want 
of modern machinery, to carry out the completion of the training, 
the committee should make arrangements Sccordingly for his 
transferance to another shop ; the sole consideration of this com¬ 
mittee being the complete education of the apprentice. 

The Tenn of Apprenticeship.— The numbdr of years which 
constitute the term of apprenticeship in the lithographic trade is 
usually arranged by mutual agreement between the employers' 
association and the trade society.^ In Britain the recognized 
term is seven years; so in order to become a journeyman at 
twenty-one years of age an apprentice must commenhe at‘four¬ 
teen. Whatever term may be decided upon in future, the Ap¬ 
prentice Guardian Committee should have the power to increase 
it if from any cause the lad has not become proficient. * A term 
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of six years is considered by many to be a sufSoiently long period 
in which* to learn the lithographic business, provided that a 
systematic and careful training is carried* out. This modified 
term would give the committee a year or two to work on with 
backward apprentices if considered necessary, and would not be 
unduly hard on the lads. It would also encourage a young man 
to do his very iJest during his apprenticeship, which would not 
only be good lor himself, good for his employer, and good for the 
trade society of which he must ultimately become a member, 
but would also be good tor the commuaity at large. To demand 
that an incompetent tradesman must receive the full standard 
rate of wages simply because he has spent seven j'ears working 
at the tsade is, to say the least, an outrage against common 
sense, and is bad economy from everv possible standpoint. 

•Suitability of Lads. —Any lad of ordinary intelligence, pro¬ 
vided that he has a natural liking for pictures and colours, and 
is interested in machinery, may assume that he possesses some 
of the principal qualifications necessary to warrant his com¬ 
mencing a term of apprenticeship as a lithographer. It is only 
on a very rare occasion that a lad of fourteen years will show 
some such outstanding quality that will at Once decide for him 
, a great future career, and it there is one quality that should stand 
out from all others in the lad who aspires to lithography, it is 
the quality of cleanliness ; cleanliness in person and cleanliness 
in habits. The careless, slovenly lad never* succeeds in litho¬ 
graphy, noi» should he be tolerated. It should be distinctly 
understood, however, that the average lad of this age knows 
nothing of business ’or of factory life, and that he cannot be held 
responsible if, after he has been at the trade for some little time, 
he should find the work irksome, or thfi employer should con¬ 
sider him unsuitable; but opportunity and training will soon 
bring to the surface all the hidden and undeveloped virtues from 
below, and a very few months will be sufficient for either party 
to come to a decision regarding the future. 

An AU-round*Trainlng Necessary. —Lithography, being a 
chemical process and one that is susceptible to many influences, 
demands from the operator a thorough and complete knowledge 
of the who|^ rodtine. A theoretical knowledge is not sufficient. 
To be successful he must haw a t]iorough practical knowledge 
as well; nothing elke will do. Hundreds of intelligent men in 
the trade are suffering to-5ay for the want of this all-round 
training, and it is not only they who suffer, but the trade as a 
wholfe mus't suffer also, ^me men have spent their seven years 
pulling transfers from original stones, it having been discovered 
while they were very young that they could do thisiand that it 
paid, and so^ho firm kept them at it until they became journey- 
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men. There are also men who were taught only to print 
heading and an invoice in black ink, and they we»e kept at 
this by the firm until' they became journeymen. And so the 
trade is paying the penalty to-day for the sins and the igqprance 
of the past, but we. domot blame these men. Let the Apprentice 
Guardian Committee of the future see to it that they first make 
all-roimd tradesmen, and afterwards specialists. * 

‘ A lithographic apprentice must commence at the bottom, that 
is, he should learn to grind, level, file, and polish a stone properly, 
and also acquire a knowledge of the preparation of a metal plate 
for the reception of a lithographic drawing or a transfer. One 
week spent watching an experienced man, and another week or 
two doing actual work, will be sufficient tor the momqpt in this 
department, provided that he receives proper instruction. He 
might then with advantage be transferred to the proving room or 
the transferring room, where he could spend a month watching 
and assisting the prover or the transferrer. Here he would 
learn to wash the cloths and sponges and be instructed in the 
necessity for using pure, clean water. *He would learn •to 
clean and oil the press, and *lubricate the tympan,,and he 
would receive practical instruction in> the proper methods of 
washing, scraping, and taking care of nap, glazed, and rubber-, 
covered inking rollers, also the use of acids and gum and the 
process of washing out the work. He might then be given a 
small hand press upon which to do actual work, and would be 
supplied with the necessary tools, which should .consist of a 
black-ink hand roller and a pair of stout leather handles, a small 
palette knife and a broad slab-knife, a pair of scissors with four- 
inch blades, a steel scraper, a few slips of polishing stone of 
various thicknesses. Acid brushes and touching-up brushes, a 
small steel straightedge, a pair of dividers, and ^ lead pencil will 
complete his outfit for some time to come. Now let him have 
a stone containing some old original or other work of no value 
with instructions to wash it out in the manner he had been shown 
and then pull a number of black impressiobs on waste paper, 
submitting one for approval. After working at this for some 
time, he- might substitute transfer ink for' the black aink and 
repeat the operation first on plain paper ahd afterwards on 
transfer paper. When he has dome this in a satisfacfory manner, 
he should patch up the transfers on a sheef in regular fashion, 
and transfer them to a stone which he has previously polished 
and prepared for ihemt and then carry right thrQpgh the process 
of rubbing-up the work with a black ink dauber, difstinglt with 
resin, cleaning, etching, gumming, and finally taking proofs. 

If some such system as suggested above is carried out, and it 
;wiU be admitted that system is a very importaqj ft^r in the 
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training of apprentices, it will be found that in less than six 
weeks’ tiflie the lad will be capable of printing small jobs in the 
hand press in a very creditable manner, and it cannot be too 
strongly emphasized that the more of these smifll jobs that can 
he put his way the better, for undoubtedly, this is the proper 
time and place to impress upon his mind the meaning of the 
words printhig quality, and alsrf for him to learn the funda¬ 
mental principles which underlie the art, for no amount of wotk 
in afterjlife can ever make good the lack of this knowledge. 

A Suggested Course.—The follo*.viiig may bo useful as a 
suggested course of training covering the full term of apprentice¬ 
ship :— 

FirsU Ye.ar. Under the supervision of stone polisher and 
metal plate preparer, two weeks. Under supervision of prover 
and transferrer, one month. Pulling transfers from stone and 
h-om copperplate, transferiing, and printing same at hand 
press, six months. Proving and printing, four and half months. 

Sexond Year. Similar to ]nevious six mouths, but to 
intlude patching and ti-ansferri|ig small jobs for machine. In 
all cases carrying through the work from beginning to end 
whenever practicable. ' 

Third Year. Store advanced work, including transfening 
to metal plates: also enlarging and reducing and coating 
transfer papers. 

Fomih Year. Printing good plain black and colour com¬ 
mercial work on small flat-bed machine, spending firet two 
weeks assisting and being instructed by a careful and competent 
machineman, transferring and preparing his own work whenever 
possible. 

Fifth Year. Printing good black an'd colour work on larger 
flat-bbd machine. 

* Sixth and Sereiith Years. Printing good black and colour 
work on direct printing and offset printing rotary machines; 
spending the first two weeks assisting and being instructed by a 
jareful and compet'ent rotary machineman. 

Technical Education. —The question of technical education 
is an important one and should receive the most careful atten- 
;ion fronf epiployers, managers, and those in charge of appren- 
iices. Technical education may bq divided into two branches, 
lamely, theoretical and practical. Whether it will be necessary 
or the apprentice to attend special classes for instruction in 
;ither of th^ese- branches will depend eiltirelj* upon the oppor- 
iunities at his disposal in the workshop. The workshop posses- 
iing an adequate and up-to-date plant is undoubtedly the best 
.raining giound for practical work, but unless provision is also 
nade for instifiction ip theory, it is most essential that the lad 
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should attend a special class for this. The apprentice w^o has 
acquired a sound theoretical knowledge as well as a» thorough 
practical traininc is the lad who is going to be of most service to 
his employer ana to the community generally. Theoretical in¬ 
struction should be dispensed to the student in a simple but effi¬ 
cient manner, commencing from the time of his initiation into 
the trade, and for the first "three or four years it should be 
imparted to him once a week during part of a working day and 
not after hours, it being now generally recognised that to obtain 
the greatest benefit fromrinstruction of any kind, both body and 
mind should be in a fit condition to receive it. This instruction 
should be given by a thoroughly qualified teacher, the appren¬ 
tices Ijoing graded according to the time they have b^n at the 
trade, each grade receiving its instruction at different times. 


THE END. 




THE ART OF LITHOGRAPHY. 


COMBINED INDEX AND GLOSSARY. 


AccEBsoniER, automatic, of litho printing machines, 180-7. 

Acetate of lead. See Lead acetate. 

Acetic acid, nature and source, 22; composition and formula, 22; litho usesr 
22; for sensitizing zinc plates, 20; for altering a section in had register,. 
245. 

Acid, a compound of hydrogen, usually sour to the taste, that turns* blue 
litmus red, and combines with bases (q.v.) to form salts (q.v.), 2. 

Acid, fatty or oily, a fat or oil with a sour, rancid taste and an acid re¬ 
action, 2. 

— water, an acid soluble in water or intimately miscible with it, *2. 

Acid brush, used by provers and tranrferrers, 34. * 

— resist, a substance applied to the work on a litho stone or plate to pro¬ 

tect it against thi action of the etching acid, 88 ; resin the best, 88; how 
to apply, 88. 

Acids, for sensitizing zinc plates, 20: testing paper for, 128, 231. • 

Adhesive materials, in transfer paper coatings, 53. 

Aerograph, an instrument like a fountain pen from which a tine spray of ink 
can be blowu onto a litho stone by means of compressed air, 89-40;^ 
used by litho artists, 82. 

Aerograph work, fully described, 89-48; its value and ran^c of usefulness, 
89; illustration of, 41. 

Air-brush, same Aerograj-h (q.v.). 

Air buffers, same as Air^ciishinning cylinders (q.v.). 

Air-oushioning cylinders, attached to the frame of most litho tlat-bed machines 
to assist in reversing the carriage without undue shock and to listen the 
work of the cylinder brake, 157, 220, 222; lubricsAed with castor oil, 
28,222. • 

Al, the chemical symbol of aluminium, 22. 

Albumen, bichromatized, in photo-litho work, 259. 

Alizarin, thq colouring principle of madder, 187; n<yw chiefly obtained from 
eoal tar, 187. 

Alkali, € base that turns red litmus blue, being in this respect the reveme^of 
an a^id (q.v.), 2; testing paper for, 128. • 

Alkanet, a plant from which a violet lake is obtained, ]!69. • 

Altering a section which is out of regis^r, 244-5. *• 

Alum, a double sulphate of potassium and alumiiyum, 22; litho uses, 23; 
for sensiti^ng zinc plates, 20; for sensitizing stone for transfers from 
aerograph work, 43; in photo-litho transfer paper coating, 55; for 
treating stones 80-1*; recipe for alum solution for stones, 80; effects 
of alum on stones, 80, 81; how to apply to Ptoses, SQ; when 
alum treatment of stones is useful, 61, 87; when alum not to be used on 
stones, 41,81, 87; difficulty caused by using, 84; in transposing, 102, 
105; 7or altering a section in bad register, 245. 

Alum, chrome. See Chrome alnm. 
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Alumiiui^the oxide of alutniniuni (q.v.), 17; a base for lake coiouiB. 136. 

— white, pigment, 135; how prepared, 135 ; the basis of tinting 

iiiedinm, 183, 226. 

Aluniiniuni, a very light metal u.sed for litho printing plates, 17; occurrence 
andr properties, 17 ; chemical symbol, 22; dissolved by caustic soda, 24; 
compared with zinc for litho purposes, 20. , 

Aluminium plates, graining of, 17. 

— transfer. See Tranafer, alvmwiKin. 

American cloth, for making cylinder coverings, 224. 

— commercial engraving, «lone on light grey stones, H ; high quality of, 62. 

— vermilion, a form of chrome red, 136. 

Ammonia, the name of a gjis (NH..) of cliaractefistic odour, or more usually 
of its solution in water (NH4OII); used in photo-litho transfer paper 
coating, 55; a solvent of c^isein, 113; in collotype work, 263, 270. 
Ammonium, a hypothetical metal, 22; formula, 22. 

Ammonium nitrate, the nitric acid saltof ammonia or ammonium; formula, 
23 ; p opertics, 23; used in etch for metal plates, 23, 32. 

— phosphate, the phosphoric acid salt of ammonia or ammonium ; formula, 

• 23; properties, 23 ; litho uses, 23; for treating crayon work on plates, 
38; for thickened work, 230 ; used in damping water in printing from 
plates, 24H, 2.50. 

Aniline colours for tinting paper, 114. 

— lakes, 136-7. 

— Sulphate, used in testing paiier foij esparto and straw, 103-10; used in 

testing for me hanical wood pulp in pai)er, 110. 

Animal size, in paper-making siz • consisting of gclatKie oi- glue, 114. 
Animal-sized paper, paper sized with gelatine or glue, same as tub-sized 
‘ paper, 114. 

Antimony red, a pigment consisting of a sulphate of the metal antimony, 

im. 

— vermilion, same as antimony red, 13t). f 

Anti-tint solution, used in the damping water in printing from plates; re¬ 
cipes for, 21?, 250. 

Antwerp blue, a mixture of Trussian blue and alumina, 135. 

Apprentice Guardian Committee, suggested, 2H3. 

Apprentices, training of, 287-33; general education of, 283; exuminationH 
for, 283; need of all-round training, 230; cooirse of training outlined, 
231-2; technical education of, 232-3. 

Apprenrtceship, ten* of, 283. 

Aqhatint engraving, a form of copix^rplate engraving, 275; sand paper aqua¬ 
tint, 276. 

Arabic acid, a water acid, the basis of gum arable, 3; its place in litho- 
graphy, 3. , 

Arabinate, a salt of arable acid. 3. , 

Archjeoptsryx, an extinct kind of bird found as a fossil in Solnhofan litho¬ 
graphic stone, the earliest known bird, 8, 3. * 

\robene, a re^Hstered t>repiration for gieatly simplifying and cheapening the 
transferring* process, 34-6; whence obtainable, 35; how applied, 35 ; 
comparison of Arobene treatmeifb witlv older transferring process, 35; 
advantages of Arobede method, 94, 35-6; treatment at end of day, 96; 
for proofs 36; as .etch for plates, 33; for treating work to be reduced or 
enlarged, 33; in transposing, 104; for thickenfd work, 231. 

Art papei^ a pager boated so as to make it suitible for printing half-tone 
blocks, 119 ; coatings for, 113; the body paper Important, 120; litho¬ 
graphic use, 123; ink for bright enamel papers, 227. 

-imitation, nature of, 121. 

Ai'tist, litho, ifork of, 32. 
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ArtieVs Time45ook, specimen rwling of, 285. 

Aspbatltum or asphilt, a mineral pitch much used in lithography^. j/C; source 
of, 20; for washing-out aerograph work, 4H; in transfer inks, 50; used 
in preparing for second etch, 89; for aluminium transfers, 93; in the 
Arobene process of transferring, 90; in transposing, 102,104 ; ir^washing- 
out work on stone,^ 227 ; in washing-out work on plates, 247; in the 
etching ground, 573; asphalt dust in aquatint, 275. 

Atom, the smallest ultimate constituent of an element, 22. 

Autograph transfer, definition of, ‘fl); process of transferring, 91-2. 

Automatic counter. See Counter, atiUmatir. 

— delivery mechanism. Hoe Dehrery mechtmvvi. 

— feeder. See Feed r, aatyvinhc. 

— sheet adjuster. See Sheet-adjuster, nutomaiic. 

Ba»y ” rotary offset machine, 203, 204. 

Bagasse, an unimportant paper-making material, 109. 

Baltic oil, best kind of linseed oil for litho purposes. 132. 

Bamboo, an unimi^rtant paper-making material, 109. 

Band brake, one fomi of cylinder brake on litho printing machine.s, 157* 158. 

Bank paper, a thin, transparent variety of paper ; braling for, 113. 

Baobab, an unimportant paper-making material, 109. 

Barium sulphate for loading paper, 114 ; in pigments, 134 ; an adulterant of 
white lead, 135 ; a base of lakes, 13l>; for coating art paper, 119. 

Barker, a machine for removing the Lark from wood prior to pulping, Hi. 

Barytes, native form of Hnnam suljltate (q.v.l. ^ 

Base, the oxide or hydrate of an element, combining with an acid (q.v.) to 
form a salt (q.v.), 2. 

Beater, same as Beatnuj-eiiyme (q.v.). • 

Beating of pulp in paper-making, method of, 113 ; effect and importance of, 
113. 

Beating-engine, for h#ating pulp in paper-making, 113. 

Bed, movable, in carriage of flat-bed machines, 150; adjustment of, 150. 

— iron, same as iron bedplate. See liedplaie. • 

— of press, testing of, 77. 

Bedplate, iron, a support for a metal plate in the carriage of a flat-bed ma¬ 
chine, 246 ; mode of flxing, 246-7 ; of hand press, 74. 

Beeswax, source of, 23 ; litho uses, 23; in transfer inks, 56. 

Belts, machine, requirements of, 223. 

Benzoline, source and properties, 23 ; a solvent of fats «,nd resins,*23 ; in¬ 
flammable, 23; used in making asphaltum solutio^, 89; for waslftig 
rubber blankets, 251, 

Berlin blue, same as Primian blue (q.v.). 

— transfer paper, 50. 

BicaiJl>onate*of soda for cleaning stones, 82. 

Bichromiite of potash (or potassium), formula aud properties, 23; litho uses, 
23 :> not recommended, 23; in photo-litho transfer paper coating, 55; in 
etch for plates, 92-3; in collotype work, 269. • ' ^ 

Bisulphite of lime, how prepared, 112 ; used in preparing ohtViical woed pulp 
for paper-making, 110,112. • • 

Black, bone, a pigment, 134. * 

— Brunswick, for stopping-out in etchin|(, 274 ; for stespping-out in aquatint, 

276, , 

— carbon, a varietyVf lampblack, 134. 

— common, a variety of lampblack, 134. 

— drop, a pigment. 134. 

— Frankfort, a pigment, 134. 

— gas, a variety of lampblack, 134.* 
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Black, ivon» a pigment^ 1H4. 

— spirit, tne })e8t variety of lampblack, 184. 

— vegetable, a variety of lampblack, 134. 

Black inks, amons: the most useful, 226. 

— pigments, 182>4. 

Blacks, char, not much used in making printing inks, 184; kinds of, 134. 
Blanc fixe, a name for barium sulphate as pigment and coating for art. ^pers.. 
See Bariuvi sulyhaie. 

Blanket, rubber, the covering of the transfer or offset cylinder on offset^nm- 
chines, 175,178; how to treat a new one on fiat-bed machines, 175; 
treatment on rotary machines, 251; double blanket on rotary machines^ 
178 ; best blanket for overlaying on, 229. ^ 

Blankets, printer's, in copperplate press, 5B. 

Bleaching of pulp in paper-making, 112-8. 

— powder, used in bleaching paper pulp. 118. 

Blisters, air, prevention in covering work on stone, 64. 

Blotting-paper, amount of beating of pulp to produce, XIB. 

Blower for “ Slo'ger ” feeder, 183. 

Blue, iintwerp, a pigment consisting of Ihmssian blue mixed with alumina,. 
135. 

— Berlin, same as Prussian blue, 135. 
bronze, a variety of Prussian blue, 185. 

— Chinese, a variety of Priwsian blue, 185. 

— cdoalt, a pigment, 135. ^ 

— electric, ^ blue lake, 185. 

— Milori, a variety oRPrussian blue, 185. * 

— Oriental, a variety of ultramarine, 135. 

Prussian. See Primian blue, 

— pure. See Pure blue. 

— turquoise, a blue lake, 185. 

^Blue inks, varnisbable and non-varnishable, 142-8. 

— pigments, 185. 

Board, for raisini^ thin stones in presses, 77 ; how made, 78. 

Boiler, in paper-making, 112. 

Bone black, a char black pigment, 134. 

Borax, a solvent of casein, 119. 

Boxwood, a material for scrapers, 76. • 

Brake, cylinder, a brake on th) impression cylinder of fiat-bed printing* 
nmchines to prevent the cylinder from coming home with a jerk^ 
^ 156-7, 220; Furnival brake, 156; Mann brake, 157 ; band brake, 158, 

159; care of, 220-1. 

— flywheel or machine, on litbo printing machines to bring them to a dead 

stop, 162, 220; cfyre of, 220-1. 

Bretklier, Ad Breaking-ettgine {q.y.). ' , 

Breaking-engine, in paper-making, for disintegrating and washing th^ boiled 
pulp, U2. 

Breaking str^n of paper, 122. 

British gum, sa^he as Dextrine (q.v.). 

Broadway press, difference from ordinary prqss, 74. 

Bronze, first printed in contour work, 44. 

Bronze blue, a variety of Prussian blbe, 185. 

— carmine, a lake, 136. 

— powdey, for fl^goM working, 285. 

— scarlet, a lake, 136. 

— work, ink for, 226. 

Bronzing, in colour work, 236-8; machine for, 286; hints on, 28^. 

Brown^ Vand^k, a pigment of various composition, 138. 
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Brown, York, I cheap earthy pigment, 138. 

Brown lake, a pigment, 138. 

— ochre, a yellowish pigment, 137. 

— inks, vamishal^e, 1^; how produced by mixing, 226. 

— pigments, 138. ' w 

Brunswick black, for* stepping-out in etching, 274; for stopping-out in 

aquatint, 276. 

— green, two meanings of, 138; hpw made, 13;^. * 

?ru8h, camel-hair, used by prover and transferrer, 84 ; for applying etching 
solution, 38; for treating plates, 38; for coating transfer papers, 54,55, 

56. 

— cylinder, on impression cylinder of direct rotary machine, 174 ; purpose . 

of, 174, 220; automatic, 174. 

Buckler finger, on the “ Dexter ” feeder, 185. 

Buffers, air. See Air-cfishwnittg ciflinders. 

Bulk’of paper, how stated, 121; how determined, 121; not,affected by 
coating, 120. 

Burin, chief tool in line engraving, 272. 

Burnisher, described, 99. 

Burnishing, in the process of reducing or 
Burnt carmine. See Carmine, burnt. 

— hike. See Lake, burnt. 

— sienna. See Sienna, hur7U. 

— umber. See Umber, bur9it. 

Burr, in dry-point engraving, 274. 

Bursting strain of pap^r, 122. 

Busuiess cards, done on band press, 46. 

C, the chemical symbol for carbon, 22. 

Ca, the chemical symbol for calcium, 22. 

Cadmium yellow, a p^ment consisting of sulphide of cadmium, 137. 

Calamine, an ore of zinc, 19. 

Calcium, an element, the base of limestone; chemical symffbl of, 22. 

Calcutta oil, an Indian variety of linseed oil, 132. 

Calender, for plate-glazing, ll.l. 

Calico, lithographic printing on, 261-2. 

Callipers, used by prover and transferrer, 34. 

Camel-hair brush. See Brush, camel-hair. 

Cam-lever action, in hand press, 74. 

Caoutchouc, same as Bub^ (q.v.). 

Carbolic acid, formula and source, 23; litho uses, 23; used in a stone polish¬ 
ing preparation, 13; to preserve dextrine for stnpping-out aerograph work, 

42; in J^tUsh tmnsfer paper coating, 54 ; in s^mi-moist and ever-damp 
transfer paper coatings, 54; in copperplate transfer paper coating, 55; 
in tlastic coating for rubber sheet, 98; as a preservative of gum, 247. 
Carbon, a% element, occurring as charcoal, soot, etc.; chemical symbol, 22. 
Carbon black, a grade of lampblack, 134. 

Carbonate, a salt of carbonic acid; formula of, 22. 

Carbonate of soda, in resin sizeylH. * 

Card, for tympans, 74, 75; for makingyegister-finder, 228. 

Cards, standard sizes of, 124; printed on the hand press, 46-7. 

Carmine, the chief Jake celour, 136. 

Carmine, bronze, a v^iety of carmine, 186. 

— burnt, a charred form of carmine, 189. 

— mauve, a superior variety of mauve lake, 139. 

Garminio arid, the basis of many red lakes, 136; obtained trom the cochi¬ 
neal insect, 186. 
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Carriage, the part of a flat-bed litho piinting machine that carries the stone 
or metaj plate, 14d; of a direct flat-bed machine, 160; structure of, 
150; how driven, 152; cnre of, 221; on a hand press, 73. 

Casein, the essential constituent of milk end cheese for sizing paper, 114; 

for fexing coatings on art paper, 119; how dissolvid, rl9. 

Castor oil, litho uses of, 23-4; used in preparing,nap rollers for printing, 
164; for treating brake shoes, 221; for lubricating air-cushioning 
cylinders, 222. , 

Caustic potash, the hydrate of iwtassium; formula and litho uses, 24; used 
in collotype work, 269. 

— soda, the hydrate of sodium, 2; formula and properties, 24 ; litho uses, 24 ; 

care required in handling, 24 ; in a stone-polishing preparation, 13 ; for 
removing work from plates, 19 ; for cleaning dirt from plates, .39 ; for 
cleaning-up meial plates, 93 ; for digesting pulp in making paper, 112; 
in resin size, 114 ; used in altering a section of woik, 244. 

Celluloid, used in shading mediums, 37. 

Cellulose, the essential constituent of paj^er fibres; formula, 109; in cotton, 
linen, etc., 100; in wood pulp, 110 ; in hemp, 110 ; in jute, 111. 

Cemc^it, foiv backing thin stones, 10. 

Centre stay of frame in dii-eet flat-bed machine, 14H. 

Chalk, used in making Paget’s Mastic, 10; in decalcomanie tiansfer paper 
coating, 2(57. 

Chalk, French. See Fnr.§h chall. 

Chai^blacks, rarely used in printing ink^, 134. 

Chemical n^ilation, briefly explained, 22. 

— pulp, wood made isto pulp for paper by chemical treatment and not merely 

by grinding, 110 ; tests for, 110 ; effect of beating on, 113 ; piesent in 
* best art papers, 121. 

— symbols, for chief elements, 22. 

— terms explained, 2. 

“Cheniicals used in lithography, 22-31. <. 

China clay, the purest form of clay; composition of, 114; lor loading paper, 
114; for coihing art papers, H9. 

Chinese blue, a variety of Prussian blue, 135. 

— red, a form of chrome red, 136. 

— vermilion, the best quality of vermilion, 136. 

— white, the same as zinc white, 134. • 

Chipper, a machine for preparing wood for chemical pulp, 111. 

Chlorate'of potash, wsed as a mordant in etching, 273. 

Chloride, a compound of an element with chlorine, 2. 

Chloride of lime, same as Bleaching p(m'der (q.v.). 

Chlorine, a gaseous element; chemical symbol, 22. 

Chrome, deep, a variety of chrome yellow, 137. 

— golden, a variety of enrome yellow, 137. 

— lemon, a variety of chrome yellow, 137. 

— orange,^ variety of chrome yellow, 137. 

— pale, a va^ty of ofirome yellow, 137. 

— primrose, a iA.riety of chrome yellow, 137. 

— yellow, same as Chrome yelloir ((f.v.). « 

Chroins alum, in collotypi work, 269. 

— green, a variety of*Brunswick green, 138; othervvise an oxide of chro¬ 

mium, 138. , 

— oiMngp, a variety of chrome yellow, 137. , * 

— red, a chromate of lead, 186, 137. 

— yellow, a chromate of lead, 137; how prepared, 137; for colouring 

paper, 114. * 

Chromjc acid? an oxide of chromium (or its solution); formula and pre- 



CHllOMIUM—COPPEBPLATK PRINTING. 


301 


pamtioti,«24; litho uses, 24; to be avoided, 24; in etch for plates, 
98. • 

Chromium, an element; chemical symbol, 22. 

Chromo work, same Aspohur work (<|.v.). 

Cinnabar, a natumbfojful of vermilion, 135. ^ 

Citric acid, formula and source, 24; litho uses, 24; a water acid, 2 ; for sen¬ 
sitizing stone in‘transposition, 102. 

Citron yellow, a form of zinc chromate as a pigment, l.'i'J. 

Cl, the chemical symbol for chlorine, 22. 

Clay, a silicate of aluminium, 17. 

Clay, China. See Cht-na clay. 

Cleaning, of plates, 93; of sj^ones, H2. 

Cleinliness, essential with transferring presses, 7H; in tmnsferring, 79; in 
printing machines, 218, 248; in apprentices, 290. 

Cml-tar lakes, a group of pigments, 18()-7. 

Coating of art paper, 119; effect of, 120; for rubber sheet in Fougeadoire 
machine, 98; proper condition of rubber coating in Fougeadoire machine, 
99. 

Coating machine, for paper, 119-20. 

Coatings, for transfer papers, 52; for art jwiiiors, 119. 

Cobalt blue, an expensive pigment, 135; composition, ].‘}5. 

Cojhineal lakes, prepared from cochineal insect, 130 ; varieties of, 130. 

“ Cockling” of paper, prevention of, 122. 4 

Coflin, a name for the carriage of the^at-bed nuichine, 150. * 

CoUoty[)e, a process akin to photo-lilnography, in which the printing plate i< 
glass covered withm tUiu of gelatine; machiu o for, 2i>8; printing, ‘i()H-70. 
Colour, defined, 125; theory of, 125-30; in bodies, 120; harmonics, 130; 

contrasts, 129. • 

Colour work, proving of, 44; reducing and enlarging, 101; driers in, 145; 

priming, 234-43 ; finishing, 254 ; coiipcirplate colour printing, 276. 
Colouring of paper, 144; of art paper, 121. 

Colouring maleiials, in transfer paper coatings, 53; for paper, 114. 

CoLurs, primary and derived, 127 ; true primary and second*ry, 129i; lumin¬ 
osity of, 127; complementary, 129; contrast of, 129; harmonies of, 
130; mixture of, 128; tint of, 128; shadoof, 128; rotation in printing, 
2H8. See also Pigmcfits. 

Common black, a grade ofdampblack, 134. 

Compasses, used by pruver and transferrer, 84. 

Complementary colours, any pair of colours which, when opticallj^ mixed, 
produce white, 129. . • 

Compound, a chemical combination of two or more elements, 2. 

Concave edges of paper, effect on register, 242. 

Connecting rod of direct flat bed machine, 152. 

Consistency *of ink, 144, 226, 228. 

Contrasbof colours, 129-30; principle of, 130; simullaneous and successive, 
J30; • 

Convex edges of paper, effect on register, 242. 

Copal crayons, for litho drawing on stone or plate, 87. 

— varnish, for inks, 141; for v^nishiitg litho work, 252; in a bronze ink, 

227. . • 

Copper plate, how prepared for intaglio ^ork, 272; st^l-faced, 273. 
Copperplate engravings, treatment of small patches from, 72. 

— heading with autograph transfer, 92. 

— press, described and illustrated, 58-9. 

— printing, the process of printing from copper plates having the work out 

into them in various ways, 271-8; contrasted with lithography and let¬ 
terpress printing, 1, 271. ^ 
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Copperplate transfer, 58*60; quicker method for, 61*2; off$et|iDg, 16; 1}est 
OQ'Jtone 21; nitric acid for roughening stone with, 82. 

— transfer fnk, 57. 

-paper, 51. 

-coating, 55. 

Copper ^neets used in plate-glazing, 115. 

“ Copy ” for the lithographer, nature of, 3. ' 

Cork bedding in presses, 77 ; in stone carrii'ge, 221. 

Com hour in double printing, 239. 

Cost, prime, same as Cost of jiroductmi (q.v.). 

Cost of production, the cost of a job in labour and materials, 282; how as¬ 
certained, 282. 

— sheet, sample of, 281. * 

Costing, the process of ascertaining the costs of jobs, 279; relation to estimat¬ 
ing, 279. 

Cotton, composition of, 109; percentage of cellulose in, 109; fibres long, 109. 
Cotton ragi^, as a paper-making material, 109. 

— wool, for dusting grained aluminium plates, 19; for rubbing photo-litho 
I, transfers, 65; for cleaning stones, 82; for spreading turpentine on 

stone, 91; for dusting pumice powder from plates, 92; in transposition, 
104. 

Goucher, a man employed in making hand made paper, 115. 

Counter, automatic, described, 187; on direct fiat-bed machines, 161; on 
rotary offset machines, 179. 

Cr, the chemical symbol for chromium,*’22. 

Crayon mithod, in copperplate engraving, 276. « 

— work, a method ol litho drawing, 37; on stone, etching treatment for, 38; 

, on plates, etching treatment for, 38. 

Crayons, how made for lithography, 24; greasy, 32; copal, 37. 

Creasing of paper, causes and remedies, 1*^2, 232. 
a Creosote, a preservative of the damping slab, 223. ^ 

Crimson lake, one of the cochineal lakes, 136; used in making a grey, 145; 
a useful ink, 926. 

Crimson madder lake, one of the madder lakes, 136. 

Crown octavo, trimmed size, 69. 

Cutting of paper, 119. 

Cuttle-fish, the source of sepia, 138. 

Cuttle-fish bone, litho uses of, 24. 

Cylinder brake, tj^e Brake, cylir.der. 

-V brush. See Br'uhh, cylir.der. 

— coverings, nature and material of, 223. 

Cylinder-locking arrangement, on direct fiat-bed machines, 155-6. 
Cylinder-starting arrangement, on direct fiat-bed machines, 153,154. 
Cylinders, driving on direct fiat-bed machines, 152; care of, 219; rust on, 

219-20; oiling of, 220; overlaying of, 229; true with each, other on 
rotary offset machines, 251. See also Impnssio^i cylind^e^ Transfer 
cylinUerf, hik cylinder. 

t 

Dabbeb, a bloSk of wood covered wiUi eloth or flannel end used for inking-in 
engravings on stone., 24; described and illustrated, 03; how to get a new 
one into condition, 64; for rubbing up, 85, 87. 8ee also Dauber. 
Damp-distributing and grease-collecting roller, one of the rollers belonging to 
a damping nv^chanism, 163. ‘ ■ 

Damping in {uinting, principle relating to, 226effect of unequal damping 
on paper, 243; effect of unequal damping on copperplate transfers, 16; 
important for autograph transfers, 91. 

Damping apparatus. See Damping mechanitm. 
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.Damping olo^s, their use in lithography, 25. ^ 

—mecl^nlsm, the parts of a litho printing machine T\'hose propose is to 
damp the stone or plate properly before it passes under the inking 
rollers, 148; oj. direct hat-bed machines, 160; on direct rotary 
machines, re of damping apparatus in rotary machines, 260. 

— rollers, or forme-aa^^ping rollers, the rollers for transferring^the irater 

from the damping slab to the work in a litho printing machine, 163,166; 
on direct hat-bed machines, 160; on direct rotary paachines, 1*3. 

— slab, a part of the dainpfng mechanism in a fat-bed machine, 

* forming pait of thecariiage, 160; structure of, 223 ; attention to, 223. 

— table, same as Dampi-iig slnby 223. 

Dandy-roll, in the paper-making machine, a wire gau 2 :e cylinder for giving 
the wove or laid character to paper and also the water-maik, 118. 

Dauber, a ball of soft cotton for charging the work on a stone or plate with ink, 
24. See also Dabber. 

Dec ilcomanie transfer, a print on t ansfer paper suitable for transferring to 
glass, porcelain, tin, or other similar surface, 266-7 ; printing of, 267. 

— transfer piiper, 267. 

Deckle, in the making of paper by the hand process, a movable tiame Jor en¬ 
closing the mould, 114-5. 

Deckle-straps, in the paper-making machine, endless moving rubber bands 
at the sides of the machine wire for rttaining the pulp, 118. 

Deep chrome, a variety of chrome yillow, 137. . 

Delivery drum, or flyer drum, an es|ential pait of the delivery mechanism on 
a lithoprinting machine which takes the printed sheet from the im¬ 
pression cylinders and transfers it to the flyer stjeks, 161, '^21; care of, 
221 . 

— mechanism, the parts of a litho printing machine whose purpose is to take 

of! the sheets alter printing and lay them flat in a pile, 148; on direct 
flat-bed machines, 161; on direct rotary machines, 174; on flat-bed 
offset machines, 177 ; on rotary offset machines, 170. w 

Departments in a litho business, list of, 285. 

Desensitizing, to make a surface which is sensitive to ghease, into one in¬ 
sensitive to grease, generally effected by an etching solution. See Etch. 
•“ Dexter” feeder, one type of automatic feeder, 183-5 ; illustration of, 211. 
Dextrine, a gum prepared from starch, 25 ; litho uses, 25; used in aerograph 
work in plsce of gum arabic, 42. * 

Digester, in pti])ur-making, the boiler used in preparing pu p from raw ma- 
teri^, 112; varieties of, 112. • 

Direct flat-bed printing machines, those in which the work, contained en a 
stone or plate in a reciprocating carriage, prints direct on to the paper, 
148-62 ; essential parts, 148; examples, 188-91. 

— photo-lithography, photo-lithogiuphy in whhh the work is printed 
^ direct on to a stone or plate without the use of transfer paper, 258; pro- 

(^Bs, 258-60. 

— printing machines, those litho machines that print direct from the work 

to the paper, 3-4,147. , • 

— rotary printing machines, those in which the work^.c^ntained on a 

metal plate bent round a ^linder, prints direct on to the paper, 169-75; 
examples, 193-204. * 

Distributing rollers, in an inking mecUhnism, those joUers that take the ink 
from the inking slab or cylinder, and break it up thoroughly before it 
comes in contact witn the forme rollers; in direct fle^-b^ machines, 159; 
in direct rotary fliachines, 172; structure, 165. * 

Dividers, used by prover and transferrer, 34. 

Doctor, the J^togravur machine, a knife for scraping the ink from the 
non-printing parts of the plate, 278. 
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Doctor, ink, u material, usually of an oily or greasy nature, nd£ed to printing- 
ink ^y the lithographer to make it suitable for litho work. 144. 

Doctoring work, the improvement of work that is defective in any way; pro¬ 
cesses for thickened and weakened work, 230-1. .i 

Double ii“king mechanism, a mechanism for inking The t\(oik on a printing 
nuK'hine twice for every once: in the ordinary process; on direct flat-bed 
nuichines, 153-4. 

Doubling, a printing fault consisting in the printing of lines double, 177; 
cause and prevention, 177. 

Drawing, for lithographic work, metho<l« of, 32 ; how placed on copper plate 
for line engraving. 272. 

Drier, a substsince which when added to an ink^increjises its drying quality, 
132; mode of action, 141 ; chief substances used, 132, 141 ; driers in 
colour work, 14»5. 

Driving of plate cylinder in direct rotary machines, 171; of impression 
cylinder in direct rotary machines, 171. 

Driving mechanism, the parts of a litho printing machine whose purpose is 
to propel the carriage, rotat-^ the cylinders, etc., 148 ; in direct flat-bed 
*;naehiiies, 152-3 ; in direct rotary nnu-hincs, 171. 

— shaft ('f direct flat-bed machines, 152. 

Drop black, a char black ijigment, 134. 

Drops, on a rotary printing machine, weighted fingers for dropping on to the 
printed sheet and holding it steady while the gripper closes and the lay 
'lifts, 174. s. 

Drum, delivery. See Delircrit dnim. 

— riyer, same as Jhdurrii drum 

— ink. See hiJ: drim. 

brum washer, in paper-making, an important part of the bicaking-englne, 112. 

Drying of hand-made jiaper, 115; of miu-hine-made paper, 118,1111; of inks, 141. 

Dry-point engraving, a copperjilafe or intaglio process, 274. 

''Duct roller, in a damping mechanism, a brass rolltrUhat revolves in the- 
water duct or fountain, also called ^vdtei-fountavii roller, 100,103,167 
in an inking*mechanism, the same as /«/,- cyli'iider (q.v.). 

Ductor roller, in an inking mechanism, a vibrating roller that carries ink 
from the ink cylinder to the inking slab or ink drum ; in direct flat-bed 
,machines, 15H; in direct rotary machines, 172; structure, 165-6. 

— in a damping mechanism, a vibrating roller that carries water from the 
duct or water fountain roller to the damping slab or corresponding 
‘drum, also called vibrating davijnng {ductor) roller ; in diiect flat-bed 
“ machines, 160; in direct rotary machines, 173; purpose, 167. 

Duplex paper, a paper coloured differently on the two sides, 121. 

Dusting, a preparatory process for rags, etc., in paper-making, 111. 

Dutch mordant, one of the mordants used in etching a copper plate, consist¬ 
ing of chlorate of potash and hydrochloric acid, 273. 

Dwell, the period of contact of one roller with another, 173. . i 

ftcHoppE, a tjKil used M crayon work on copper plates, 276. 

Kducation, tech4iical, of apprentices, 2h2. 

Electric blue, a blue lake pigment, 13b. ^ 

Electricity, the best powef for litho printing machines, especially offset, 180; 
for “ Hansa” stone-grinding machine, 15. 

Element, a substance that cannot be resolved jinto any other substance 
chcipicallyrdifferent, distinguished from Componna (q.v.), 2. 

Embossing, the process of producing high relief from a lithographic stone, 
255; how carried out, 255. 

Emerald green, a poisonous arsenical pigment also known as Peris green, 
1^8; alsd a fugitive lake, 138. 
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Employer, responsibility for apprentices, 287. 

Enamelled paper, same as Art paper (q.v.). 

Engine-sized paper, a paper sized in the beating-engine, 114. 

Engraving, line and otHIr intaglio processes, 271-6. 

Engraving, stone.^ fi^Stone engraving. 

Engraving machine, for atone, 66; for copper and steel, 276. 

Enlarging, process for, 97-101; machine for, 97-8; for colour work, 101. 

Esparto, a material for paper-)n8,king, 109; where grown and whence 
obtained, 109; when introduced, 10{1; percentage of cellulose, 109; 
tests for, lOli-10; preparation for paper-making, 111; bleaching of the 
pulp, 116; best basis for art paper, 120. 

Establishment expenses, same as O^iront ((pv.). 

Estimating, its relation to costing, 279; a sample estimate, 2H0. 

Etch, first, in the transferring process, the first mild application of nitric- 
gum solution to a stone jn order to prepare the non-work parts for the 
final gumming, 84, K5, 89; second, a subsequent strongtg* treatment 
with the same solution, 86, H9, 90; etch for metal plates, 92-6 ; etching 
in transposition work, 102, .104 ; etching for high relief, 90. See also 
lJes(“>!>iiti2in(i. • • 

Etching, an intaglio or copperplate process, 273 ; positi\e etching, 274. 

Etching, fine, in three-colour Htho woik, 260. 

Etching ;iccdle, a needle used in etching copper plates, 273. 

Bver-damp transfer paper, a'hantages and disadvimtages, 60 ; for aerograph 
work, 46 ; for copper and steel piate transfers, 61; for .stone engraving, 
64 ; coating for,.64. - » 

“ Express” direct Hat-Bed machine, described and illustrated, 189-90. 

Kxtrivct of vermilion, aAariety of \ermilion, 166. 

, Faint, in proving, a coloured impression of a key on stone, plate, or transfer 
paper, also called 66 ; how made, 6(5. 

Fanning dry, explained, 68. 

Feathering of papei packing, 83. 

Feed-board, or feed-table, the board from which the feeder Iftls the sheets of 
paper in order to pass them on to the printing cylinder; on direct flat-bed 
machines, 160; on direct rotary machines, 174. 

Feeder,automatic,amechaniKmfor feeding sheets of papertoaprintinf^mchine 
with little or no assistance from an attendant, 180; kinds of, lw-6. 

Feeding mechanism, the parts of a printing machine whose purpose-is to 
supply the sheets of paper to the cylinder for piinftng, 148 ; Ih direct 
flat-bed machines, 160; in direct rotary machines, 174; in flat-bed offtet 
machines, 175; in rotiry offset machines, 179. See also Feeder^ auto- 
iiiatic. 

Feed-table, s^me as Feed-board (q.v.). 

Felt,<tor covering damping slab, 226 ; felt pad.used in finishing grained alu- 
miirtum plates, 19. 

Finishing^tipple work, 37; paper, 119 ; litho work, 252; colour work, 254. 

Flake white, a pure form of white lead used as a pigment and h) ways, 
25,164; formula, 25; litho uses, 25; in transfer paper Boatings, 53; in 
coatings for copperplate, writing, afid grained tynsfer paper, 66, 

Flannel, as covering for rollers, 163,167,^; as blanket for cylinders, 224. 

Flat-bed machines, litho printing machines in which 4he stone or plate con¬ 
taining the work is held in a carriage which moves backwards and for¬ 
wards in the bed^f the machine, 3,147; for printing pktes, ^6. 

— offset machines, those in which the work, contained on a reciprocat¬ 
ing stone or plate, prints on to a rubber-covered cylinder from which it 
is in Aim transferred to the paper, 175-7; conversion to direct machines, 
176,177; examples, 192-3. * 

on 
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Flitter, sa^ne as S])migle (q.v.). 

Florentine late, a variety of carmine lake, 186. 

Flour, in transfer paper coatings, 52, 58; in coating for Scottish transfer 
paper, ,54; in coating for copperplate transfer p^er, M; in coatings for 

graf red and writing transfer papers, 56. \ 

Flour paste, used in making an adhesive for sticking testers, 70, 71, 

— resin, a fine powdered form of Resin (q.v.), 29. 

Fly trips, on the “ Dexter ” feeder, 185. , - 

Flyer drum, same as Delivery drum (q.v,). 

Flyers, in the delivery mechanism of litho printing machines, a series of vf- 
bratmg parallel sticks on which the printed sheets are carried from the 
delivery drum to the delivery board, 161. 

Flywheel brake. See Brake, flywheel. 

Fool rule, used by prover and transferrer, 34. 

Foots, impurities to be removed from linseed oil, 182. 

Formaline, q. preservative of gum, 247. 

Forme-damping rollers. See Damjnng rollers. 

Forme-inking rollers. See Inking rollers. 

Fossil's found in lithographic stone, 8, 9. 

Fougeadoire machine for reducing and enlarging, 97-8. 

Frame, of direct flat-bed machines, 148; of direct rotary machine 169. 
Frankfort black, a char black pigment, 184. 

Freqph chalk, or talc, cofnposition of, 25; litho uses, 25; for dusting over 
inked work, 39; for dusting aerog aph work, 43; for preventing offset¬ 
ting, .46 ; used in preparing a key sheet, 71; ns acid resist, 88 ; in pre¬ 
paring lor second etch, 90; in Arobene process', 95; in transposition, 
^ 104,105 ; lor ink on bright enamel papers, 227; in bronzing, 238; for 

dusting rubber blankets, 251. 

— drop white, a variety of white lead, 134. 

, — transier paper, qualities of, .50. 

“ Frey ” process of half-tone lithography, 259. ^ 

Friction-glazing machine, for finishing the surface of paper, 119. 

Front lay, in a feeding mechanism, a rest up to which the sheet of paper is 
fed; on direct flat-bed machines, 161; on direct rotary machines, 
174; rising and falling mechanism, 174. 

Frost powder, nature of, 255; how attached to litho work, 265. 

Fumiyal and Co., Ltd., lever pressure system, 152; cylinder brake, 156; 
“ Express ” direct flat-bed machine, 189; flat-bed offset attachment, 192; 
, direct rotary 'machine, 197-8; rotary offset press, 208-9; tinplate 
printing machine, 268. 

GiMBOaE, a yellow gum resin used in litbapaphy, 38; in transfer paper 
coatings, 53, 54; ip coating for ficettish transfer paper, 54; in coating 
for copperplate transfer paper, 55 j in coating for writing transfer paper, 
55-6; as a pigment, 137. e 

Gas black, a ^ade of lampblack, 134. ' 

Gear markr, parkings that sometimes appear on work printed on plano¬ 
graphic nfaohines. 179; how caused, 179. 

Geared damping, a daniping mechaiiism in which the forme-damping rollers 
are surmounted by a brass roller driven by rack and pinion, 160. 

— inking, an inking' mechanism in which there are geared reciprocating or 

oscillating rider rollers in touch with the forme-inking rollers, 159. 
Gearing, oarcjf, 221. 

Gearing, spur. See Spur gearing. 

Gelatine, a gl«e-Hke substance obtained from bones, etc., used in li^- 
graphy.M.i gelatine sheet used in making a key, 83; ia siiadmg nwd- 
iiums, 37; in photo- litho transfer paper coating, 55; in writing tmns^er 
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paper coating, 65, 56; In elastic ixiaiingforrubber sheet, 98 ;*for sizing 
paper, 114; biohromatized gelatine in photo-litho work, £59; as film 
for collotype work,.269; gelatine sheet used in transferring drawing to 
copper plate, 

Oelatining litho work^rocess described, 253. 

Oeraninm lake, a coal-tfA- lake colour, 137. 

Glass marbles, used in plate-graining machine, 18. 

— paper, used in finishing glazed^rollers, 164. 

-w- plate, in collotype work, 269. 

— powder, litho uses of, 25; for graining stones, 14. 

Glazed rollers, leather-covered* rollem with hard, smooth surface, 164; how 
prepaicd for printing, lf>4 ; when useful, 1G5; for distributing, 165. 

Glitter, same as Spangle (q.v.). 

Glue, nature and source, 25; litho uses, 25; in transfer {mper coating, 53; 
in coatings for Scottish, semi-moist, and ever-damp tmnsfer paper, 54; 
in coating for copperplate transfer paper, 55 ; for sizing jiaper, 114 ; for 
fixing coatings on art paper, 119; for coating art*paper, 121; in decalco- 
manic transfer paper coating, 267. ^ 

Glycerine, a sweet, viscid substance obtained in the process of l^oap manu¬ 
facture, 25 : formula, 25; properties, 25; litho uses, 25; not to be used 
on metal plates, 25, 46; for .preventing offsetting, 46; for preventing 
curling of French transfer paper, 50; in transfer paper coatings, tS, 54; 
in coating for semi-moist and ever-damp tmffsler paper, 54, 55; in^ooat- 
ing for writing transfer jMiper, 5^; used in making adhesive for sticking 
transfers, 70; in^decalconianie transfer paper coating, 267 for soaking 
collotype printing plate, 270. * 

Gold leaf, in colour work, 235; how applied, 238. ^ 

— size, a drier, 25, 141, 145; in asphaltum solution for zinc plates, 89; 

added to inks that are to be varr ished, 141; used in preparing glazed 
rollers, 164 ; in bronze inks, 227. , 

— working, in colou^f work, 235. 

Golden chrome, a variety of chrome yellow, 1S7. 

— ochre same as yellow ochre (q.v.), 137. 

Graduated tint printing, how carried out, 256. 

Grain or naachine direction of paper, how to find, 51,122. 

Grained transfer paper, 52; coating for, 56. • 

Graining, the roughening of a stone or other surface in order to make it suit¬ 
able for taking lithographic work, 13; of ston^, 13*4; by the y Hansa ” 
machine, 14; of aluminium plates, 17; hand-graming of metal plates 
not recommended, 20; methods of graining metal plates by hand, 20; of 
paper, 52 ; gmining stone for roughing ^ish, 254; graining printed 
work, 254. 

Graver, an engraver’s tool, also called burin, 272. 

Gredse^o be avoided on zinc, 247. 

Green, ^unswick, the name of two different pigments, 138. 

— chrome, a pigment, 138; also a name for one kind of Bryn^ick green, 

188. • , 

— emerald, same as Paris green, 138^ also a fugitive lake, 138. 

— Guignet's, a form of chroma green, 138. 

» Hooker's, a* green lake, 188. 

— malachite, a pigment, 138. 

— Paris, a very poisonoUb pigment, 138. 

Prussian, a green 4ake, 188. 

— ultramarine, a pigment, 135. 

Green pigments, 138. 

Greens, n6n-vamUbabIe, 148. 

Greys, how produced by mixing colours, 145, 22^. 
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Grinding q( stones, 10 ; by hand, 11; by machinery, 11; by the “ Hansa 
machine, €l4. 

Gripper allowance, a margin allowance on paper left clear of work for Ihe ma¬ 
chine to grip, GO. L - 

Grippers, (jn printing machines, for catching the sheeU br paper on ^ the 
impression cylinder, 160; two kinds of grippers.on direct flat-bed 
machines, 161; finger grippers, 161; solid plate gripper, 161; on direct 
rotary machines,e 172; on flat bed ofls^. machines, 175; on rotary offset 
machines, 179; adjustment for register, 241. 

5rit guard, an attachment to a litho machine fixed to the brush for catching' 
up grit, fluff, etc., from the pai)er as it is fed to the cylinder, 220; how 
made, 220. • 

aro.inl, an acid resist in etcliing on copper plate, 273 ; special grounds, 274. 
Guide or key lines, uswl by litho artists, 33. 

Guignet’s green, a variety of chrome green, ]38. 

Gum arabic, nne of the most important substances in lithographic work; 
nature and source, 25; use in solution, 26 ; use in powdered form, 26; 
how to powder, 2(); for preparing stone for crayon drawing, 37: for treat- 
irig crayon work on plates, 88; not to be used in aerograph work, 42; in 
transfer paper coatings, 53, 54; in coating for Scottish transfer pai)er 
54 ; in coating for copperplate transfer pajwr, 55; for preparing stone 
for engraving, 63 ; for preventing scratches on transfers, 64 ; used in 
jnaking key sheet, 717 the chief desensitizing agent, 83 ; in inking-m 
process, 85; in first etch, 89 ; in tine transfers, 92 ; powder used in 
transpwiition, 104; solution used in transposition, 105; effect on plates, 
247 ; effect o i plates when sour, 247 ; in dampinp^ water at the printing 
^ machine, 250 ; in decalcomanie transfer paper coating, 267. 

— asphaltum. See AsphaltKin. 

— elemi, nature and litho uses, 26 ; in transfer inks, 56. 

P gamboge. See Gamboge. 

— mastic, in etching ground, 273. * 

— method of traijsposition, 104. 

— Senegal, practically the same as gum arable, 25. 
lumming-out, in aerograph work, 42. 

I, the chemical symbol for hydrogen, 22. 

lalf-stuff, a name for the pulp from which paper is iftade, 111; how prepared, 
111 -^ 

lal^-tone, a process df printing from blocks made from photographs taken 
through a fine-mesh screen, 25V); half tone screen in photo-chromolitho¬ 
graphy, 43; half-tone process in photo-lithography, 259 ; half-tone litho¬ 
graphy proce-sses, 259 ; in commercial pliotogravure, 278. 
land press, a printing or«transferring machine worked by hand power, 73; 
illustration, 47 ; hand press printing, 46; work suitable for, 46. • 

— rollers, the rollers of hand presses, 167. • 

— stippling,* a method adopted by the litho artist, 32 ; described dind illus¬ 

trated, 36*; ^ts u^, 36. 

Handle ” of pa])er, 114. 
land-made paper, process ^or, 114-5. « 

Har^a ” automatic stone-grinding nvachine, 14-5. 
lard-sized paper, paper*with a considerable quantity of size in it, 114. 
larmony of colours,.principles of, 130. 
larris aulomati(5^eeW, 180; illustrated, 210. 

-rotary offset press, 210. 

leater, same as Hot stove (q.v.). 

lemp, as a paper-making material, 109, 110, 111; varieties of, 11^-1; per¬ 
centage of cellujose, 110., 
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Hoe, U., & Go., direct rotary press, 201-2; two-colour rotary presses, 214-5 ^ 
three-colour rotary press, 216. • 

Hollander beating-engine, for beating the pulp in paper-making^, 118. 

Hooker’s green, a grem lake, 188. 

Hot stove, or hei^r, Jsed in connection with the copperplate pre^, 58, 60. 
Hydrate, a compouqjf of an element with hydrogen and oxygen, formula, 
22 . 

Hydrochloric acid, a compound of hydrogen and chlorine, 2; formula and 
manufacture, 26 ; litho use,*26 ; a solvent of alurSinium, 17 ; a solvent 
* of zinc, 10; for cleaning plates, 80; used in testing paper for mechani¬ 
cal pulp, 110; in etching mordant, 278. 

Hydrogen, a very light gaseous element; chemical symbol, 22. 

Hygroscopic iiiateriHls in transfer paper coatings, 58. 

Hyijocycloidal (lri>e of carriage in Hat-bed piinting nmehine, 152, 191. 

Imposition of traasters, or xmtehing, the placing of the transfers in such a 
way that the pi luted «hei*t can he folded so as to putf the pages in 
correct order, <)<)-72; how to find the imposition of the pages, 67-8. 
Impression, the result of punting contact between the work and the ^per in 
a printing inaciiinc ; how taken, 228. 

Impression cylinder, in a litho printing machine, a re\ohing cylinder loiind 
which the sheets of paper pass in order to receive the printed impresbion 
from the work, 148; on direct Hat-bed maciyines, 150; how the pressure 
is adjusted on flat-bed machi!)|‘s, 1.51; how started on flat-bed mariiines, 
153; how locked on fiat-bed machines, 1.55-6;- on direct rotary 
machines, 17 I 4 driving on votary machines, 171'; on ffat-bed offset 
machines, 175; setting on flat-bed offset machines, 175; on rotary off¬ 
set machines, 178. • 

India paper prints, illustrations printed and mounted simultaneously on India 
paper, 48; how printed on the hand press, 48. 

Indian lake, a red p'gment derived from lac, 186. 

— red, a variety of red otdire, 1.36; for colouring paper. 114. 

— yellow, a pigment of animal origin, 187-8. 
itidiarubber. See Jinhher. 

Imligo, a blue pigment occurring in the indigo plant but also chemically pre¬ 
pared, 185. 

Ink, tinting white. Hce/l'intifuj ivJnfe ir.h\ 

— transfer. See Transfer irk. 

Ink box, same as Irk duct (q.v,). 

— cylinder, or ink duct roller, a roller that revohes more or less in the ink 

duct of a printing machine and in contact with the vibrating ductor 
roller, 163; on direct flat-bed machines, 1-57; on direct rotary ma¬ 
chines, 172. 

— .distributing rollers, those rollers that spread th^ ink out evenly and thinly 

Ijefore depositing it on the foime-inking rolUis, 163, 165. 

— dootor. See Dwtor, ink. 

— drum, in a rotat 7 machine, the equivalent of the ^king s^ab of a flat-bed 

machine, 172. • 

— duct, cr ink box, in a priuUng machine, a sort of trough containing ink 

from which it is passed through the inklfig mechanism to the work, 
222; construction of, 222; on direct Hatched machines, 157; on 
direcirotary.m|U>hines, 172. 

-roller, samS as Ink cjiUnder (q.v.j. 

— factory, illustrations of, 188,140. 

Ink-grinding mill, 181. 

Inking, ^rst, in transferring, 88. 

Inking-in process, in transfeiring, 84-5. 
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> Inking mechanism, in a printing machine, those parts whose purpose is to 
supply the ink to the work in proper printing condition, 148; on direct 
dat-bed^nachines, 157; on direct rotary machines, 172. 

— rollers, or forme-inking rollers, in an inking mechanism, those rollers that 

pass the distributed ink on to the work, 163; kl^ 9^163-6 ; on direct 
fiat-^ed machines, 159; mode of lifting, 159;\'>n rotary machines, 
172,250. •* ■ 

— slab, in flat-bed machines, a flat slab forming part of the caniage which 

receives ink fidm the vibrating ductor roller and passes it to the distri¬ 
buting rollers, 158. 

Inks, printing, 131-46; constituents of, 181; mixing, 225; precautions in 
mixing, 141; drying of, 141; varnisbable and non-varnishable, 141; 
for super-calendered paper, 144; for fast machines, 144; consistency 
of, 144, 226, 228; preparation by lithographers, 144; the most useful 
inks, 226; for bronze work, 226; for bright enamel papers, 227; prin¬ 
ciple to be observed in printing, 228; effect of weather on, 234; for 
rotary offset ma'^hines, 251. 

Ink-separating lead, in the ink duet, 222. 

Intagl|o printing, same as Copperplate-printing (q.v.). 

Interleaving'! same as Slip-sheeting (q.v.). 

Intermediate cylinder, same as Transfer ajhnder (q.v.). 

Invoices printed on hand press, 47. 

Iodine, u^ed in testing paper for wood pulp, 110. 

Iris work, a kind of spangle* work, 255. 

Iron for scrapere, 76. 

Iron bed or bedplate. See Bedplate, iron. , 

Ivory black, a char bUck pigment, 134. 

Jigger, in connection with the copperplate press, a box for holding whiten¬ 
ing, etc., 58, 60. 

Jogger, same as Slteet-adjuster, auto^natic ((pv.). ^ 

Jurassic, the geological age in which the lithographic stone of Solnhofen was 
deposited, 7.« 

Jute, as a paper-making material, 109, 111; where cultivated, 111’; percent¬ 
age of cellulose, 111; use, 111. 

K, the chemical symbol for potassium, 22. 

Key, a temporary outline used as a guide by the li\ho artist or transferrer, 
33;thow made^33; example, 35; how reversed, 36. 

Keytlines, same as Guide lines (q.v.). 

— sheet, a paper-covered sheet of zinc or other unstretchable material con¬ 

taining an impression of the outline of work to be printed, to which 
transfers of the various printings are patched to obtain register, 71; 
how made, 71; use (>f, 71. e 

Keystone, in colour work, a stone c')ntatning the key or outline of a job fised 
by the madhineman to secure the correct position of the work |i]^n the 
printing pqper, 234-5. 

Kremnitz white, 9 variety of white lead, 134. 

4 

L. Ss M. direct rotar; mackine, 195-6. 

Ij. & M. rotary offset machine, 206-7.'' 

Lac lake, another nameW Indian lake pigment, 186. 

Lacquer, yellow, in t^plate printing, 264, 265. ' • 

Laid pipat, papsf made on a mould or dandy-toll having thicker wires run¬ 
ning parallel at regular intervals across its breadth, 115,118. 

Lake, a pigment consisting of an organic colouring acid combined with a 
metallic base such as alumina, barium sulphate, or lead oxide, 186. 
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Lake, browiiaa brown pigment made from djestnffs, li 8. 

— burnt, a charred form of crimson lake, 189. 

— geranium, a red coal-tar lake, 187. 

— Indian, »lake dertied from lac, 136. 
lac, same as Wiyf ' lake, 136. 

— magenta, a coal>tjr lake, 189. 

— maroon, a brovm 138. 

— mauve, a coal-tar lake, 139. 

— orange, a red coal-tar lake, IBT. 

•— purple, a pigment akin to crimson lake, 138. 

— red, a coal-tar lake, 137. 

— scarlet, a red coal-tar lake, 137. 

— violet, a lake obtained f7om the alkanet plant, 139. 

— yellow, a lake obtained from quercitrin, 137. 

Lakes, aniline, lakes obtained from coal-tar, 135,136-7. 

— blue, aniline lakes of blue colour, 135. 

— coal-tar, same a% aniline lakes, 1.36-7. 

— cochineal, red lakes derived from the cochineal insect, 136. 

— green, examples of, 138. ^ 

— miidder, lakes prepared from the madder plant or from the sah)e suostance 

as extracted from coal-tar, 136,137. 

— red, kinds of, 136. 

Lampblack, oil soot used as a pigment and in other ways, 26; litho uses, 26 ; 
how prei».red, 26,182-4; grades of, 134 ; in transfei' inks, 56, 67^ used 
to prepare stone for engraving,^63. 

Lapis lazuli, natural ^oiuce of ultramarine, 135. * 

Lavender, oil of, the essential oil of the lavender planV, 2<i; litho uses, 26-7 ; 

used in etching, 273. « 

Lay. See Fro7U lay, Side lay. 

Layerman, one of the men employed in making paper by hand, 115. 

Tiny-out sheet, the sheet of ^mper on which transfers are patched, 67; hoir 
tested, 66-r. 

lie Blon’s three-colour copperplate process, 276. • 

Le Prince, J. B., inventor of aquatint engraving, 275. 

Lead, chemical symbol of, 22. 

Lead, red. Hee lied lead. 

Lead acetate, the acetic qc’d salt of lead; used in making Paget's Mastic, 10; 
a drier for inks, 1.32. 

— oxide, a base of lake pigments, 136. See also LitMrge and lead, 

— sulphate, the sulphuric acid salt of lead; a substitute for white l^d«184. 

— sulphite, a salt of lead differing from the sulphate in having l^s oxygen 

in it; a substitute for white lead, 134. 

Leather, for tympans, 74; for covering iron scrapem, 76; for covering 
rollers, 168,164. * 

Leath|r-oovered rollers, two kinds of, 164. 

Lemon ^rome, a variety of chrome yellow, 137. * 

Letterpress printing, contrasted with lithography and iDtagli<f printing, 1, 
271. 

Letterpr^s-to-plate transfer paper, qt^alities of, 51. 

LetterpresB-to;stone transfer ^per, qualities of# 51; coating for, 55; ink 
for, 67. • 

Lever system of obtaining pressure on impression cylinder, 151. 

Levigator, an instrumedt for grinding stones by hand, 

Liasine, a preparation tor polishing Uthographie stones, 13.* 

Light red, a \ariety of red ochre, 136. 

Lime, cojnposition of, 2. 

LimAsione, composition of, 3. 
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I Line engraving. See Kngraving, live. 

— proces^J in direct photo-litho work, 259. 

Linen, as a^paper-making material, 109; fibres long, 109 ; percentage of 
cellulose, 109. • 

Linotype, and Machinery Ijtd., direct rotary machine,,; rotary offset 
macnine, 200. 

Lin.seed oil, an oil obtained from the fiax plant, 27; ongin, 132; properties, 
27; litho uses, 27; adulterants, 27; preparation, 1.32; the basis of 
printing inks, 132, 141best qualities for inks, 132 ; drying of, 141 ; 
use of driers in. 132 ; burning of, 132 ; used on stone engrav.ngs, 63‘; 
used in making Laget’s Mastic, 10. 

Litharge, one of the oxides of lead, 27 ; formula, 27 ; a drier, 27, 1.H2, 141 ; 

a constituent of Paget’s Mastic, 10. ® 

Litho varnish. See V'arni.s7i, Hthu. 

— writing ink, a writing ink containing the necoKsary fatty acids and colouring 

matter to make it suitable for lithographic purposes; for hand 
stiiipling, 35 ; for aerograph work, 42 ; for spfash work, 43. 

— — transfer ink, recipe for, 57. 

- 1 — paper, 52; recipe for, 55-(). 

— writings, alum treatment of atone for, 81. 

Lithography, the art of printing from a polished calcareous stone or from a 
zinc or aluminium plate, 1; derivation of the word, 1; date of invention, 
1; name of inventor,^] ; eliemitnl basis of, 3; outline of, 3; the new 
lithography, 39. 

Loading of paper, the weighting of paper by adding chemicals to the pulp, 
114; substances used in, 114. , 

Loan paper, a thin, transparent kind of paper; beating for, 113. 

Fj^ick-bolt in cylinder-locking arrangement, 150. 

Loft-dried papers, 119. 

Luminc.sity of colours, scale of, 127. 

MACE-head, a tool used in the crayon engraving method, 270. 

Machine, often ured as a shorter form of the full mnm mncJmic or 

pri7ih7ig press. 

Machine brake. See Jirahe, Jliitrheel. 

— direction or grain of paper, how found, 51, 122; relation to .strength and 

streftch, 122. 

— management, 218-51. 

— printing, from stgne, 225-45 ; from plates, 240-51. 

Ma«hine made paper, paper made on the paper-making machine, as distin¬ 
guished from paper made on the hand mould, 115. 

Machine-minder, same as Macht7]e7na7t (q.v.). 

Machinemati, a mtin in charge of a printing machine, 218 ; requirements of 
218-9. • . 

Mochineman's Book, form for, 284. * 

Madder lakes, 'lakes prepared from the madder plant, 130 ; also m^^le from 
coal-tar, 137; varieties, 130. 

Magenta lake,‘a^ioal-tar lake, 139. 

Magnesia, the carbonate of magnesium, 27; formula, 27; litho uses, 27; for 
preventing offsetting, <40; in tinting me’dium, 139; for ^lusting rubber 
blankets, 251. ♦ 

Magnesium, a metal whose earbouate is known as Magnesia (q.v.); chemical 
symbol, 22. «• * « 

tfagnesiufn carbSnate, usually called Magfiesia (q.v.). • 

Malachite, a naturally occurring compound of copper, used as a pigment, 13ft. 
Malachite green, malachite used as a pigment, 138. 

Manganese borate, the boric acid salt of manganese ; a drier, 141. * 
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Manganese br^wn, used in colouring paper, 114. 

— dioxide, one of the oxides of manganese; used as a drier, 141. • 

Manila hemp, a variety of hemp grown in the Philippine Islandf^ 111. 

Mann, George, & Co., Ild., cylinder brake, le^J? ; “ Paby ” rotary offset ma¬ 
chine, 204; tep-oorour and perfecting rotary offset machine, 212, 218. 

Marbles, glass, used iY plate-graining machine, 18. ^ 

Margins, the unprint^ efiges of a printed page; how decided, 68; width and 
arrangement, 60. 

Maroon lake, a brown lake prepared from certain barks, 108. 

Materials used in lithography. 22-Bl; in transfer inks, 66 ; in transfer pa^er 
coatings, 53; for sizing paper, 114; for loading paper, 114; for coating 
art papers, 110. 

Mattoir, a tool used in the cftiyon method of engraving. 276. 

Maturing of paper, 12/, 232. 

Mauve carmine, a superior quality of mauve lake, 130. 

— lake, a coal-tar lake, 130. 

— pigments, 138-0. * • 

Mechanical wood pulp, a paper pulp prepared by giinding'Rood without 

chemical digestion, the poorest of paper-making materials, 110^ how 
made, 112; testing of paper for, 110. • 

Medium, printing, a substance, usually lins-eed oil ^arnisll, into iRhich a pig¬ 
ment may bo ground to form a printing ink, 130, 226; for offset work, 
251. 

Medium, shading. Shadivf) inedtim. * • 

— tinting, a transpiuent white ink fffi' producing tints in lithography, gener¬ 

ally consisting alumina white in linseed oil Mirnisb, lH0,*22i). 
Memorandum forms, printed on hand press, 47. 

Mercury nitrate, the nitric acid salt of the liquid metal mercury or qiiicl^- 
silvcr; its action on aluminium, 17. 

Method essential in niacliincmun’s work, 218. 

Mezzotint, a process ^if tone coj»peiq>Uite engraving, 274. 

Micrometer adju'^tment of lays on direct rotary machine, 174. 

Midfeather, a part of the breaking-engine in paper-making, ^12. 

M;lori blue, a variety of Prussian blue, 135. 

Moisture in paper, 122. 

Molasses, black, same as Treacle (ij v.). 

Molecule, the smallest ultimate constituent of a compound, 22. • 

Moleskin, for covering damping rollers, 166, 167; for covering damping 
slab, 223. ^ , 

Mordant, in copperplate ek'hing, the substance that bites the woik into^he 
copper plate, 278 ; substances u^ed, 273. 

Mordant, Dutch, one of the etching mordants, 273. 

Morris and Bolton, Ltd., makers of Arobene, 1)5. 

Mould, for making paper by hand, 114, 115. 

Mounts ^or India paper prints, how damped, 48. 

N, chemical symbol of nitrogen, 22. 

Na, chemical symbol of the metal sodium, 22. • > 

Kap rollers, leather-covered inking rol^eis with a soft, vilv^ty pile surface, 
164; how prepared for prinftng, 161; how waf^od, 168. 

Naphtha, a spirit distilled from shale, 17; litho uses, 27; a substitute fur 
turpentine, 27 ; for washing-out transfers in AriTbene method, U6; for 
washing damping rollers, 166; for washing nap rollers, 168 ; for wath- 
ing-out work, 227.* * ® 

Naphtha, solvent, a variety of naphtha, 27; for washing rubber blankets, 251. 
Naples yellow, a pigment, 137. 

Needle, etening, 273. 
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^ Needlespecially mounted for use in obtaining register, 44-5.^ 

Negativei in oollotype work, 269. 

Negative, rei’ersed. See Reversed negative. 

Negative design explained, 102. 

Neutral, applied to substances that are neither acid nor ^Ij^aline, 2. 

Newspaj^rs, litbo printing of, 262. \ 

Newton’s disk, a piece of apparatus for combining cblours, 128,129. 

Nitrate, a salt of nitric acid; formula, 22. 

Nitric acid, an acid^ containing hydrogen,* nitrogen, and oxygen in combina¬ 
tion ; formula, 27; litho uses, 27; a water acid, 2; no effect on alumi*’ 
nium, 17; a solvent of zinc, 19; for preparing stone in aerograph work^ 
41; in photo-chromolithography, 43; for roughening stones, 82; for 
treating stones in certain cases, 87; in firsv etch, 89; in transposition,. 
102, 105; in altering a section, 246; as mordant in copperplate 
etching, 273. 

Nitric-alum solution, a solution of alum with nitric acid added, 80; for 
treating stones in transferring, 80; for stone-polislfing, 13; in transposi¬ 
tion, 102. 

Nitric-gum solution, a solution of gum arabic with nitric acid added; used 
in crayon work, 37; for etching stone, 85; in transposition, 104. 

Nitn^en, one of the two chief gaseous elements in the atmosphere; symlml, 

22 . 

Nitrous acid, an acid compound of hydrogen, nitrogen, and oxygen, differing 
.from nitric acid in hftving less oxygen; used as mordant in copperplate 
etching, 273. • 

Note headkigs, printed on hand press, 47. , 

Number of printings* how determined, 32. 

0, chemical symbol of oxygen, 22. 

Ochre, brown, another name for yellow ochre, 137. 
a — golden, another name for yellow ochre, 137. « 

— red. a pigment consisting essentially of an oxide of iron, 136. 

— yellow, an earthy iron pigment, 137. 

Office oncost, the general administrative expenses of a business, 285; how 
distributed among the various jobs, 286. 

Offset, another name for Faint (q.v.). 

Offset cj^linder, same as Transfer cylinder (q.v.)., 

— powder, a fine dust for making offsets or faints, 27, 36; in aerograph 

work, 40. • 

—tpriDiing machines, litho printing machines in which the impression is- 
made on the paper not directly from the work but from an offset of the 
work on a rubber-covered cylinder, 4,147-8; advantages of, 169; offsets- 
for, 36. 

— work, proving of, lOT. * 

Offsetting, injcolour work, the impression of a previously printed oqlour left- 

on the stone cr plate, 46; bow prevented, 46. • • 

— a process «of reducing the amount of ink in relief upon a copperplate 

transfer, M ; object, 61; method, 61. 

Oil, linseed, Linseed oil. « 

Oiling, necessity of, 218,*221; hints on, 21^; important on rotary machines,. 
248. ^ • 

Old tanked oil, a form of linseed oil, 132. 

Oleate, a salt of ohic acid, 3. 

Oleic add, an Scid obtained from various oils. 27; forinula, 27; preparation^ 
27; li^.bo uses, 27; a fatty acid, 2; its place in lithography, 8; iih 
transfer inks, 56, 57; for washing-ont transfers in Arohenb n^ethod, M.. 

Oleine, same as Oleic acid (q.v.). 
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wuvB uil, U8e(^in making asphaltum solution, 89; lor washing-out trans¬ 
fers in Arobene method, 96; added to yellow inks to retard drying, 
146. • 

Oncost, charges other tl»n the immediate cost of production that enter into 
the price of a j(jb, f82 ; two forms of, 285; departmental oncost, 286; 
how departmentalincost is charged, 286; office oncost, 285; hiw office 
oncost is oharged,^88. > 

Opacity of paper, causes of, 114. See also Tramjiarency. 

Orange chrome, a variety of chrome* yellow, 137.* • 

— lake, a coal-tar lake, 187. 

— vermilion, a variety of vermilion, 136. 

Orders Received Book, specimen of, 283. 

Oriental blue, a form of ultratnarlne, 136. 

Oscillating, explained, 158. 

Oscillating ink drum. See Ink drum. 

Outline forme to be printed early, 239. 

Overlaying, the patching of parte of the impression cylinder oft a printing 
machinr with pieces of paper in order to make the printing give life 
and sparkle to the work, 229. 

Oxalic acid, a poisonous acid sometimes used in lithography, 27; fdimula and 
preparation, 27; litho uses, 28 ; effect on aluminium, 28 ; uses in per- 
paring stone for engraving, 63 ; for mixing with gum arable powder in 
transposition, 104. 

0 ridation, the combination of an element witlff oxygen; of aluminium 
plates, 19. '• 

Oxide, a compound of lyi element with oxygen, 2. t 

Oxygen, one of the two chief gaseous elements in the iftmosphere, cseentiai 
to breathing; chemical symbol, 22. 

P, the chemical symbol for phosphorus, 22. 

Packing for litho stoics, 226. 

Paget’s Mastic, a cement for backing thin stones, 10; preparation, 10. 

Pale chrome, a variety of chrome yellow, 137. 

Palm oil, source of, 28; litho uses, 28. 

Pantograph, a name for the reducing and enlarging machine, 97. 

Paper, 109-24; materials for, 109; process of making. 111; hand-made 
paper, 114-6; machine-made paper, 116; drying, 115; ffnishigg, 119; 
physical qualities, 12l; bulk, 120,121; weight, 120,121; transparency, 
121; strength, 121-2; stretch, 122; for tympans in hand press. 76; for 
newspapers, 121; for lithography, 121,122; for lettdipress transfers, jjl; 
for copperplate transfers, 51; for photo-litho transfers, 62; for grained 
transfers, 62; for semi-moist and ever-damp transfer paper, 54; for 
copperplate transfers, 61; for varnishing, 252; for photogravure, 278; 
testing, composition of, 109-10; testing for acid and alkali, 123, 231 
"printing pressure for different papers, 229; moisture in, 232; effect of 
weg^^er on, 234; effect of atmosphere on, 243; maturing, 122, 232; 
creasing at machine, 282; may not be cut straight, 232; testing for 
straightness of edges, 242 ; effect of bad cutting oh regj^te*, 241; effect 
of unequal damp, 243; effect of qpequal pressure, 243 ;*how to remedy 
expansion, 243. * 

Taper, art or enamel, 119-21; ink for, 2£7. 

— super-calendered, ink for, 144. 

— transfer. See TsoMs/et paper. 

— glazing plates of psqier-rolling machine, 238. 

— mulberry, source of a rarely used paper.making material, 109. 

Papsr-making machine, described and iUustrated, 116-8. 

-matirials, 109. 
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Paraffin oil, a mineral oil distilled fiom shale» 26; litho us^, 28; for wa^b- 
iny nap rollers, 168; as a medium for o^set inks, 251. 

— wax, a $oIid substance obtained from the same sources as paraffin oil, 28; 

litho uses, 28; in transfer inks, 56. 

Paris green, a very poisonous pigment, 138. 

— whitb, same as whitening, 135. 

Patchily, the imposition^ of transfers in proper ^os^lion on a sheet of the 
printing paper as a preparation for transferring tjiem lo the stone or 
plate, 3, 66; tules for, <36 ; treatment of small patches, 72. 

Pb, the chemical symbol for lend, 22. 

Pearl hardening, a material for loading paper, 114 ; composition, 114. 
Peasemeal, litho uses of, 28; used in preventing offsetting, 46; used in 
bionzing, 238. * 

Perchloride of iron, a compound of iron and clilovine ; a mordant for process 
plates, 273 ; for etching in photogiuvure, 278. 

Perfecting, applied to printing machines tliat print botli sides of the paper at 
the sa^ne run, 212 * 

Permanent white, a name applied to Bantnii .sulphate (q.v.) as a pigment. 
Pers^'an red, a variety of red ochre, 136. 

Phenol, aitnic as Carbolic acid (q.v.). 

Phloroglucine, used in testing pajK-r for wood pulp, 110. 

Phosphate, a salt of phosphoric acid ; formula, 22. 

Phosphoric acid, an acid containing hydrogen, phospheius, ar.d oxygen in 
< combination ; formula and preparation, 28 ; hfho lues, 28; in etch for 
plates, 02. * 

Phosphorus, a non-metallie element: chemical s.^nibpl, 22. 
Photo-chromolithoghiphy, colour lilhogiaphy with a pholographic base, 43; 
, process explained, 43. 

PhotogiuMire, a process akin to a(iuatint engi-iviiig, but with the design placed 
on the copper photogiaphically, 27H; coniineicial photo}.iii\uie, 278; 
llembrandt photograMire, 278. See also liofoifrai^vr. 

Photo-litho transfer, a transfer printed photogiaphically on a light-senpitive 
transfer iw^per, 64 ; process for, 64 ; photo-litho tiansfer paper, 62 ; coat¬ 
ing for photo-litho tiansfer paper, 55. 

Photo-lithogi-aphy, direct, a lithographic process in which the work is printed 
photographically direct onto the stone on plate without the intermediary 
of tiansfer jiaper, 258. , 

I’icker, an instrument sometimes made from a tile, used for scraping away 
d 1 % from a litjio stone, 8S ; also used on plates, 93. 

Pknnents, colouring matei-nils, animal, \egetable, or mineral, used in making 
up inks for printing, 131; mixture of pigments distinguished from mixture 
of coloured lights, 129; iiermanence, 139; peimiineiit and tugiti\e pig¬ 
ments, 139; tmnspareney, 13J1; opaque and transparent pigments, 139. 
See also 7ilack, Blue, (hre?:, lied, etc., 

Titch, a tarry substance, 28; source and preparation, 28 ; litho us^s, 58; in 
transfer ^nks, 56, 57. 

1‘laning sfon^^i by machinery, 11. 

I'lanographif mftterisls, 22-31. 

Planography, a suggested equivnlenk tenn for lithogmphy, 1; derivation of 
word, 1. * 

Plaster of Paris, nature and litho ise, 28; in transfer paper coatings, 53; 
how to use, 53-4 ; in coating foi Scottish tninsfer paper, 54; in coating 
for coppeijplat^i transfer paper, 55; in coatirfg for‘writing and grained 
transfer papers, 56; used in emlossing work, 255. 

Plate, a sheet of zinc or aluminium used by lithographer as a printing surface 
in place of stone; band gi-aining, 20; machine graining, ; generally 
preferable to stone, 21; crayon work on, 38; corrosion, 92; cleaning. 
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93 ; machtne printing from, 246; thickness, 240 ; effect of gum on, 247 ; 
stretching of plates in printing, 249. * 

Plate, for collotype work, 269. 

Plate cylinder on a rotary^niachine, the cylinder carrying the printing plate, 
171. %• j 

J’late-glazing of iMipcr/lk>; plate-glazed paper for wilting transfer paper, 
50. , ' 

Plate-graining machine, a machine |pr graining or roughening the surface of 
zinc and aluminium plates to fit them for lit!io imrposes, 18. 

Poftshing of stones by chemical methods, 12-3 ; preparations for, 33. 
relishing method of trans^wsition, 102. 

Polishing stone, a slip of Walgr of Ayr stone used in cleaning stones, 88-9 ; 
in transposition work, 102. 

Pomade, a fatty substance used in shortening printing inks, 141; as medium 
for offset inks, 2.33. 

Positive design, in transposition, explained, 102. 

Potash, bichromate of. See JSichrov/aie of potoah. 

— caustic. See Caunticpotaah. 

Potassium, a metallic element contained in caustic potash; chemical S5n)boi^22. 
Potassium hydrate, same as Cai/sljc iiofask (q.v.). 

Potcher, a bleaching tank in paper-making, 113. 

Power for lithh printing machines, 180. 

Press, transferring and printing, 73 ; broadway pr^ss, 74 ; top-lever press, 
74, 75; copperplate, 38-9. ^ 

Pressman, same as Mavhi::nn<in 

Pressure, in printing, tbfe amount of force liolding the pjyier in contact with 
the printing surface ; testing for pressure in copperplate press, 60 ; must 
be uniform, 76; adjustment in transfen’ing press, 82 ; two methods of» 
adjusting on impression cylinder, 151 ; principle regarding pressure in 
printing, 228; howto iind correct pressure for printing, 228; for dif¬ 
ferent kinds f'f paper, 229 ; effect of uneiiual pressure on the paper, 243 ; 
setting of pressure on rotary machines, 248-9 ; on rotary offset machines, 
250. 

Price, elements in, 282. 

Primary colours, the conventional, 127 i the true, 129. 

Primrose chrome, a variety of chrome yellow, 137. 

Printing, the process of making a finished impression from the work dh paper 
or other material, either in a hand press or a printing machine; by hand 
press, 46 ; machine printing from stone, 225; thre* great priikciples, 
228; of colour work, 234; double printing, 239; machine printiifg 
from plates. 246; printing of plates on ffat-bed machines, 246 ; rotary 
printing, 248; textile printing, 261-2; of copperplate engravings, 
272. ^ 

Printing machine, a machine for making finished impressions from work on 
pap«r or other suitable material; kinds, 3,147 ; developm^t, 147 ; ex- 
ampidb, 188-217. 

— medium, a substance, usually linseed oil varnish, for 

form a printing ink, 139. 

— piper, chief materials for, lOD^ amoifnt of beating for, 113; sizes, 124. 
LVism, for resolving white light into its col^ui'ed components, 125; for making 

reversed negative, 259. • 

Profit, 282. ^ • 

t’roof, a print taken froip an original drawing on stone or p!lite^3; pr^of copy 
as guide to transferrer, 58. 

Prover, his work, 32 ; his tools, 34. 

Proving, ihe*prooes8 of taking proofs as a check upon the iwork; in chromo* 
lithography, 44 ; in offset work, 107. 


»arryy@j)igments to 
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[*rusBlai\blae, a valuable pigment; ooniposition of, 135; pi^paration, 135; 
varieties, 135; for colouring imper, 114; effect of alkalis on, 141. 
green, a pigment prepared from Pnissian blue, 138. 

Pulp, in pap^r-making, the result of beating the prepared raw material. 111; 
h(\y made, 111-2; mixing of pulps, 121. ^ ^ 

— often used to denote (q.v.). « \ 

Pumice stone, a volcanic substance or its imitation used in lithography, rno.^tly 
as a powder, ; litho i\Be, 29 ; for fifiishing prepamtion of stones, 12; in 
plate-gmining machine, 18 ; for finishing grained aluminium plates, 1,9; 
for removing work from plates, 19; for sensitizing zinc plates, 20; for 
cleaning plates, 39, 93; for cleaning stones, 82; for roughening stones in 
certain cases, 87 ; for preparing plaies, 9i!; used in altering a section, 
244, 245. 

Pure blue, a variety of Prussian blue, 1.H5; used in making a grey, 145; a 
useful ink, 22ti. 

Purple lak^ a pigment akin to crimson lake, 138. 

— pigments, 138. 

Purree, same as Indian, yellutr (q.v.), 

PusR-houko rod, in cylinder-locking anungement, 1.^6. 

Quabuy, of lithographic stone, 6. 

Quercitrin, the colouring substance in yellow lake, 137. 

* 

lUda, for machine rollei’s, 103. « 

Rack driving mechanism for caniage in direct Hat-bed machines, 152. 

Rags, as a piper-majeing material, 100; preparation‘for paper-making, 111; 
beating of the pulp, 113. 

•Rainbow printing, process of, 256. 

Ratchet and Continuous ’* regulation of ink on Scott rotaiy offset machine, 
211-. 

^ Ratcliff, John, & Sons, “Reliable" flat bed offset fixachine, 193; “Reli¬ 
able " direct rotary machine, 193. 

Raw sienna. S'ee Sie?ina, raw. 

— umber. See Vmbei\ raw. 

Recipes: for transfer paper coatings, 54*6; for transfer inks, 57; for alum 
solution for treating stones, 80; for cleaning stones, 82; for asphaltum 
solution to prepare for second etch, 89; for btch for metal plates, 92-3; 
for coating rubber blanket in reducing and enlarging machine, 98; for 
an'ink for biDnze work, 226; for ammonium phosphate solution in 
^ damping water, 250. 

Red, antimony, a pigment, 136. 

— Chinese, a name for chrome red, 136. 

~ chrome, a pigment consisting of lead chromate, 136; how prepared, 
136, 137. 

— Indian, a,variety of red ochre, 136. 

— light, A variety of red ochre, 186. 

— Persian,^5ame as«7ndian red (q.v.). 

— roseine, a coal-tar lake, 137. 

» ultramarine, an unimportant pigfnent, ]*H5. 

— Venetian, a variety of red ochr^ 136. 

Red lake, a coal-tar Uke, 137. 

— lakes, varieties of, 136-7; varnishable and noa-vamishable, 142. 

— lea^ an oifdetxf lead rarely used in inks, 187; a drier, 141. 

— ochre, an iron pigment prepared from an earth, 136; varieties, 136. 

— pigments, 185-7; varnishable and non-varnislwble, 142. 

Reducing, process of, 97; machine for, 97; for colour wofk^ 101* 

Redqoing and enlarging machine, Fougeadoire, described and Ulustrated, 97, 
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Beduolng whiti, a pigment consisting of Lurium Bulphate, 184. ^ 

Befined oil, 'h form of linseed oil, 182. ^ 

Begister, In prmting of colour work, the placing of each colour impression in 
its exact relation to the preceding ones, 240; how to get perfect register, 
44-6; registe# •device on rotary offset machines, 179; precaujions re¬ 
siding, 284; cf^sas of bad register, 240; improvement, 241; improve- 
'ment of a section, 244; on rotary machines,'249. 

— marks, little croHses on the si^es of a proof serving {^s guides to correct 
^ register, 33, 35; in photo-chromolithogra^y, 48-4; use of, 71. 

— motion, on a direct flat-bed machine, a device attached to the feeding 

mechanism for ensuring correct register, 161. 

Begister-hnder, how made, ^8. 

•** Reliable ” direct rotary machine, 193; flat-bed offset machine, 192-3. 
Belief, meaning in collotype, 270. 

Belief method of transposition, 102. 

Kembrandt photogmvwre, 278. 

Removal of work from plates, 19. 

Resin, preparation of, 29; use in lithography, 29; for dusting over work on 
stone, 38; for dusting over aerograph work, 43; best acid res'st, 8^, 88; 
in preparation for second etch, 90; in Arobene process, 95; in transposi¬ 
tion, 104, 105 ; tis a size for paper, 114; in art paper. 121; for cheap 
vamishfng, 252 ; in aquatint, 275 ; in photogravure, 278. 

Besin soap, in paper-making, 114. % 

Resist, acid. See Acid ' 

Reversed negative, for direct photo-litho work, 259; for collotype^work, 269. 
Reversing a key, 36. • , " 

— of transfers, the interchange of the two sides of a transfer design so that 

a right-hand design becomes a left-hand one, and vice versa, 105-6^ 
method for, 105-6; by machine process, 107. 

— prism. See Prism. 

Reverso” transfer ftversing and offset proving press, 107-8. 

Bibbing, s^nre as Gear marks (q.v.). 

Rider rollers, small additional rollers of solid steel in an iffking mechanism 
helping to distribute the ink more completely, 159, 163, 165; how set, 
159. 

Booker, a tool used in mezzotint engraving, 274-5. 

fiocking, the process of preparing a copper plate for mezzotint engraving, 
274. 

Boilers, for inking and damping on printing machines, k63-7; hand rollers, 
167-8; ahti-friotion rollers on direct fiat-bed machine, 150; on cdhd- 
type printing machines, 270. See names of separate kinds. 

Roller lifter, on direct rotary machines, 173. 

.BoUlng-up work with ink, 83-4; not recommended, ^7; double rolling 239. 

Boec madder lake, one of the madder lakes, 136. * 

fioseintf red, a ooai-tar lake, 137. « 

Bosin, S'aftie as Besin (q.v.); the usual form in the paper trade. • 

Rotary offset machines, those litho printing machines sn wMot^ the printing 
surface, a metal plate bent round a cylinder, prints^n to a rubber- 
covered second cylinder, vj^enoe the impression is in turn transferred to 
the paper, 177-80; examples, 204^7; precaiflions in printing ob, 260 ; 
inks for, 251. • 

— printing maohix|p8, th«se in which the printing surface is a metal plate 

bent round a oy^nder, 8,147; foreshadowed by Seftef^er, 147; early 
type, 169; advantages over flat-bed machines, 148; printing on, 248. 
Botogravur, a machine for commercial photogravure work. 277-8. 
Boaghening stones, 82. 

Boughing printed litho work, 254. 
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Roulette, a tool used in crayon engraving method, 276. 

Rubber, soufce of, 29; litho uses, 29; solvent for, 29; in the r^ucing and 
enlarging machine, 97-K; coating for rubbei^ sheet in. Fougealolio 
ma-hine, 98; for covering rollers, 163, 167; for blanket on offset 
mac(.nnes, 175, 251; for covering cylinders, 223-4^ ^ 

Rubber canvas as a cylinder covering for damping noll^’s, 167. 

Rubber-covered rollers, 165; how made, 165; usefulness, 165. 

Rubbing-up with injc, 84 ; b^ter than roUing-up, 87. * 

Runner bowls, the wheels on which the carriage of a flat-bed machine traveja 
backwards and forwards on the runner rails, 150. 

— rails, the rails along which the can'iage of a flat-bed machine travels on 

the runner bowls, 150. « 

Runners, on the inking rollers in direct flat-bed machines, 159. 

Rupert, Prince, as a pioneer of mezzotint, 274. 

Rust, how to remove from cylinder, 219-20 ; dunger of, 219-20. 

t 

■ t- 

S, the chemical symbol of sulphur, 22. 

Sable-hair touching-up brush, used by .prover and transferrer, 34. 

»S.'ilt,Vt contpound of a hise{(|.v.) and an acid (q.v.), 2. 

Salt, common, a compound of sodium and chloi'ine, 2 ; action on aluminium, 
17 ; in aquatint, 275. 

Sand, litho uses of, 29; used in making Paget’s Mastic, lO; Danube 
sand used in grinding stones, 5, 10; flint sand used hi gminiiifr^ 
‘stones, 14; used in plate-graininl machine, 18; used in clearing-up- 
faints,4-3G. 

Satin white, a substance used for coating art papers, 1*19 ; composition, 119 ; 

must not be used In litho paper, 123. 

S'carlet, bronze, a cochineal lake, 136. 

Scarlet lake, a coal-tar lake, 137. 

— madder lake, one of the'madder lakes, 1.36. 

*— vermilion, a variety of vermilion, 136. 

Scissors, used by prover and transfeiTer, 34. 

Scott Company, Stop-cylinder flat-bed machine, 191; direct rotary machine', 
200 ; six-roller offset press, 210-1. 

Scottish transfer paper, qualities of, 49-50 ; recipe for coating, 54 ; for copper 
and^teel plate transfers, 61. 

Scraper, in a litho press, the detachable pfirt a'feainst which the tympan- 
covered surface is forced to receive pressure when the lever is pulled 
do-^n, 74; in It top-lever press, 74; usually of boxwood, 76; may be of 
* iron covered with leather, 76; to be adapted to the scraper-box, 76, 77 ; 
testing, 77, 82; how to put right, 77. 

— a tool used by the prover and transferrer, 34. 

— a tool used by the lii^e engraver, 272; also one used in mezzotint work% 

275. 

Scraper-box, ki a litho pre.s8, a hollow arrangement fitted with one ^>r more- 
thomfe'Bcrews to hold the scraper in position, 73,74; to be adapted to the 
8craper,*76, 77.* 

Scratches on transfers, how to prevent, 64. 

“ Sears ” high-light process of half-to*ne litbegraphy, 259. 

Secondary (or derived) colours, thos^eolours obtained by combining the thro& 
primary colours iif^pairs, 127; the conventional secondary colours, 127 
the true secondary colours, 129. 

Section,^lterii%' a,^244. « 

SemUmoist transfer paper, qualities of, 50; coating for, 64; for aerograph 
work, 43; for reversing, 107. 

Senefelder, Aljys, inventor of lithography, 1; foresaw rotary machines, 147 ; 
see also frontispiece. ^ ^ . 
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Seasitiziag, th« process of making a litho printing surface sensitive to the • 
action ^of the grease in litho inks, 20 ; for zinc plates, 19-20 * of stone 
for transfers from aerograph work, 43 ; of stone in trensposition, 102. 
Sepia, a brown pigment Obtained from the outtle-fibh, 138. 

Set-square, bow to^temporize, 67. '« 

Setting-off, the inking^ of ^the back of a printed sheet from contactVith one 
below it, 239 ; caliso* 240 ; prevention, 240. • 

Shade of colours, 12H. 

Shading medium, a casting in gcla^me or cellulcffd from an intaglio plate used 
* by litho artists, 32, 37 ; how used, 37. 

Sheet rest, same as lay (q.v.). 

Sheet-adjuster, automatic, algo called Jogger^ a mechanical contrivance at the 
delivery end of a printing machine for keeping the printed sheets in a 
proper pile, l''<5-7 ; on rotary offset machines, 179. 

Sheet-counter. See Cou7ttery avlomaUc. 

Shellac, a gum or rc^ju obtained from the lac insect, 29 ; preparation, 29; 
litlio use, 29 ; in transfer inks, 56, 57; shellac varnish fo^aruishing 
litho work, 252. 

Side frames, of direct ffat-bed printing machine, 148 ; of direct jrotaif ma¬ 
chine, J69. 

— lay, on a feeding mechanism, a contrivance for retaining the fed sheets of 

paper at tlie side; on diicct ffat-bed machines, 161; on direct rotary 
machines. J74. 

— rails, need of lubrication for, 222^.^ 

Siegen L. von, inventor of mezzotint, 274. 

Sienna, burnt, a pigm«»t obtained by hfatingmw sienn^to low redness, 137; 
used in iinxiiig for a grey, 145 ; a uselul ink, 226. 

— raw, an earlhy pigment, 137. • 

Silicate of soda (or of potash), the silicic acid salt of sodium (or potaRsium), 

used in colUityp(‘, 2<i9. 

Silk, in some pnners,*l(M); methods of printing on, 261-2. 

Sink, in printing, the amount of blank spsite left at the top of a page when 
a new chapter liegins, l>9. 

Sizes, of cards, 124; of writing and printing paper, 123. 

Sizing of paper, 114 ; nniteriaJs used for, 114 ; of machine papers, 119. 

Slab, damping. See JJamymg aUib, 

— inking. See 7»/ri«<7 • 

Slip-sheeting, the placing of bitfnk sheets between the printed sheets in a pile 

to prevent setting-off, 240. 

“ Slogger ” automatic feeder, 181-2 ; blow< r for, ls.3. 

Slow turning motion on direct rotary printing niacliine. 174. 

Smashing of work, the spreading of work uridi-r pressure during transferring, 
61 ; how prevented, 61. 

S iioqthers, devices on the front lay shaft of a rotnry^rintiiig machine for tak* 
ing^way unevenness from the gripper edge, 174. ^ 

Snake stofie, a^tone similar to Water of Ayr stone, 31; used as^ polishing 
stone, 102. , • 

Snow pnwder, a kind of glass powder used for giving a special finish to litho 
work, 255. 

— white, a variety of white lead, 134. 

Soap, nature of, 29 ; litho use, 29; in tA-nsfer inks, ^5, 57. * 

Soda, bicarbonate of. See Bwmhonaie of mda. 

— cau.stic. See ('^usltc muia. 

Soda pulp, one variot/of chemical wood pulp for paper-making, 112? 

Sodium, a metallic element; chemical symbol of, 22. 

Sodium plyisphate, a phosphoric acid salt of sodium; formula, 29 ; litho use, 
30 ; in etch for plateR, 92. 
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Soft-sized paper, paper with not much size in it, 114 c 

Solnhofelo, the centre of the chief lithographic stone quarries, 6. 

Spangle wo^, a finish for litho work, 266. 

Spectroscope, an instrument for observing spectra, 126. 

Spectrum,* a band of fundamental colours obtained by reorlving white light or 
a cdtoured light through a glass prism, 125 ; pf '^white light, 126*6 ; of 
chrome yellow, 127; of ultramarine, 127 ; of carmine, 127 ; of Indian 
red, 127. ^ * 

Spirit black, the best grade of lampblack", 134. 

— varnish, for inks, 141. 

Splash work, a method used by the lilho artist, H2 ; how carried out, 43. 
Splinter machine, for preparing wood for chemi(;al pulp, 111. 

Sponges, Turkey, for litho purposes, 30 ; preparation, 30 ; for finishing giained 
plates. 10 ; for sensitizing zinc plates, 20. 

Spring system for obtaining pressure on fiat-bed machines, 151-2. 

Spur gearing, for driving the carnage of a flat-bcd machine, 152. 

“ Stagmatype ” process of half-tone lithography, 260. 

Stapart, inventor of an aquatmt piocoss, 276. 

Star(»h, formula and sources, 30; litho uses, 30 ; in transfer paper coatings, 
53 ; in coating for coppei plate transfer paper, 56; m coating for grained 
transfer paper, 56 ; for loadmg paper, 114 ; for ‘izingpapcT, 114 ; in tint¬ 
ing medium, 130; in coating for dtcalcomanie transit i papfv, 267. 

Starch gum, same as Dextrine (q.^.). 

Stett^ric acid, a fatly acia present in ti^llow, etc., 2. .30; properties, HO; litho 
uses, 30 ; in transfer inks, 5t>, 57. 

Steanne, shme as Slea7’ic aeul {q.^.). '■ 

Steel, tinned, for tynipans, 75. 

Steel plates, used instead of copper plates in mtagJio work, 272, 273. 

— plate transfers. See Copperplate Iransfera. 

Steel-faced copper plates, used in intaglio work, 273. 

- Stippling, a method of copperplate engraving, 276. * 

Stippling, hand, a method of tlie litho artist, 32, 36-<. 

Stone, hthogra^iic, a special variety of limestone used in litliOM'aphy, 5; 
nature and properties, 5; comiwsition, 3 ; where obtained, 5 ; geo o- 
gical origin, 7 ; qualillefi, 8 ; colours, K; backing of thin Btonea, 10; 
grinding, 10, 11, 14-5; sawing, 10; importance of uniform thickness, 
10»‘; testing the thickness, 10 ; planing, 11 ;■ testing for evenness, 11-2 ; 
ipolishing, 12-3; gi'aiiiing, 13-4; thickfiess and weight, 16; sizes, 16; 
when iprefertvhlc to plates, 21; crayon work on, 38; preparation for 
t aerograph work, 41; preparation for engraving, 6.3; treatment with 
alum solution, 80; warm stones, 81; methods of preparing for trans¬ 
ferring, 82; cleaning, 82; methods of roughening, 82; tiansferring 
rautographffto stone, 00-2; machine printing from stone, 225; setting 
the stone in a printing machine, 225; packing stone in printing machine, 
225; testing thickness in machine, 225; graining stone foraoughing 
finish, ^54. ®' 

Stone carriage. See^Carringe. 

— engraving, ^idvantages of, 62; decline in Britain, 62; American com¬ 
mercial work, 62-3; process, 6r-4 ; m^hine for, 63. 

Stone-breakers, certain presses become known as, 76; cause^ 76. 
Stone-engraving maclpne, 63. 

Stone-grinding machines, 11, 14-6. 

Stone-planing^moUiine, 11,12. 

Stone-tb-plate transfer paper, 49. 

Stone-to-stone transfer ink, 67; for copper and steel plate transfers, 61. 

-papers, 49; small patches on, 72 ; for copper and* steel plah 

c transfers, 61. 
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StoppiDg-out, sfcrae as Gmmi9ig-(»it (q.v.). ^ 

-in copperplate etching, the protecting by Brunswick blackparts not 

to be acted on ^ the mordant, 274. 

Straw, as a paper-making material, 109,110; how detected in paper, 109-10 ; 
how distinguishad from esparto in paper, 110; its value, 110 ; pf|paration 
for fHiper-makingjllJi. 

Strawboard, a kind or packing paper made from straw, 110; used in taking 
copper and stee> plate transfers^ 01. 

Strength of paper, how expressed, 121-2, 

Stretch of paper, meaning of, 122. 

Sublimed white lead, a substitute for white lead, 1.94. 

Suet, nature and litho uses, §0 ; in transfer inks, 56, 57. 

Sugar, in photo-litho transfer paper coating, 55. 

Sugar of lead, same as Lead neetofe (q.v.), 141. 

Sulphate, a salt of sulphuric acid, 2; formula, 22. 

Sulphate of aluininiugi, in resin size, 114. 

— of soda, used in digesting wood pulp, 112. ** 

— pulp, wood pulp for paper-making prepared by digesting with sulphate of 

s')da, 112. • • 

Sulphide, a coojpoiind of an element witVsulphur, 2. 

Sulphite, a short terra for Uisniphife. of lime (q.v.). 

Sulphite pulp, wood pulp prcpare<l for paper-making by digesting with bi¬ 
sulphite of lime, 112. • 

Sulphur, chemical symbol, 22 ; U8ed;3H powder for dusting rubber blanket of 
transfer cylinder, 251, ^ 

Sulphur dioxide, an oxifle of sulphur, used in preparing b^ulphite of lime, 112. 
Sulphuric acid, an acid containing hydrogen, sulphur, and oxygen, 2 ; a water 
acid, 2; a solvetjt of aluminium, 17; a solvent of zinc, *19. • 

Sunn hemp, a variety of hemp, 111. 

Super-calender, a machine for super-calendering pnper, 119-20. 
Super-calenderin,', giwiiig the surface of pjiper a fine polish, 119. 
Super-imposition ol drawings, in colour work, 82. 

Swivel brake, on Furnival printing machines, 156. 

Syrup, whence obtained, 80; properties and litho uses, j5U ; in transier paper 
coatings, .53, 54 ; used In making adhesive for sticking transfers, 70, 71; 
in elftstio coating for rubber sheet, 98; in decalconmnie transfer paper 
coating, 267. • * 

rr* ^ * 

Taoks, rustproof,, for fixing coverings on damping slabs, 128. • 

Talc, same as French chalk ((i.v.). • 

Tallow, nature and composition, 80 ; litho uses, 30 ; added to yellow ink to 
.. retard drving, 44, 145; used in ranking asphaltum solution, 89. 

Tam o’ Shanter stone, a slaty kind of stone used in lithogrdphy, a variety of 
Water df Ayr idone (q.v.), 31. • * 

Tannic ncid, used for mixing with gum arabic powder in transppsition, 104. 
Terebene,% preparation from turpentine, .30 ; litho uses, 30; use^in making 
asphaltum solution for zinc plates, 89; used in a bsonze 227. 

Terre verte, a dull green ochre used as a pigment, 1H8. #• 

Tertiary colours, colours obtaingd by <»mbining the secondary coloure with 
primaries, or with one another, 127,^ • 

Tes^ng stones for thickness, 225; paper for acid«and afkali, 128, 231; 

scraper,*77, 82. ^ 

Textile printing'bylitj^ography, 261-2. 

Thickened work, cause'? of, 230; method of doctoring, .. 

Thickening materials, in transfe r paper coatings, 53. 

Three-ooloir rotary press, 216. 

— work for litho printing, 260. 
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Tinplate printing by lithography, older procesF, 2611; direefr process, 264; 
pro\^ng. 107, 108. 

Tint, of colours, determined by the unaount of white mixed with them, 128. 
Tinting medium, a transparent white litho inb gerferally made by grinding 
alumina white or other such substance into litbominish, 130 ; slow- 
drying, 145; how to use in printing, 145; fcp' i|uxing inks, 226; for 
thickened work, 231*. 

Tinting white ink, as a mixing medium, 226. ‘ 

Tints, inks made b^ adding A small i|uan{ity of strong iiolour to a colourless 
printing medium, 130 ; use in punting, 145. 

Tools, for use of apprentices, 201; for provers and transferrers, 34. 

Top-lever press, a variety of litho press, 74, 75. ^ 

Touching-up brush, used by prover ami tvansfeiTcr, 34. 

Transfer, an impression or print pulled on a specially prepared paper with a 
special ink from an original drawing, engraving on stone, etc., 3, 40, 
58 ; from what prepared, 40; pateliing, 66. ^ 

Transfer, ifihminnim, a tninsfer that has Ix'en tvansfeiied lo an flhiminium 
plate, 03. 

— autograph, a writing on plain writing paper with litho writing ink, 00; 

process for, 01-2. 

— copperplate. See C(t‘pp(‘r)ihiie iuniyfir. 

— decalcomanie, a print, usually in colour on transfer paper frfr work to be 

transferred on to g^iss, tin, poicelain, (dc , 266. 

— photo-litho, 64. 

— stone engraving, how taken, 62. 

— zinc, a tl'ansfer that has been ti’ansferred to a zinc plale, 02. 

Transtcr cylinder, in an offset printing machine, ihe.rnl her-covered cylinder 
c that receives the impression from the woik and transmits it lo the 
paper, 148; in Hat-bod m ichines, 175 ; in votary niaehines, 178; setting 
of, 178. 

(—method of transposition, 104. t 

— ink, a greasy kind of ink used for pulling transfiTs, 3, 40, 58 ; materials 

for, 56; kinds, 57; application to copperplate work, 60; preparation 
for mking-in stone engiavings, 63. 

— paper, a specially coated paper tor taking transfers on, 3, 40 ; kinds, 40 ; 

coating materials, 52 ; for aerograph work, 43 ; for stone engi'nvings, 
64 • for di*calcomanie work, 267. 

Transferrer, his tools, 34. * 

Transtemuig, the pjocess of placing the work on t> the printing s'one or 
« plate by means of transfer impiessioiis on transfer piper, 70 ; outline, 
70-80; great principle of, Hll; detailed practical description, 87; 
transferring to stone, HH ; transferring to phitcH 02; defects of usual 
process, 86,* 87; difficulties of ohi process, 04; simpler and easier 
process, 94. *« ' 

Transferring press, a press for pulling transfers, 73-4; for hand, ^3; for 
powcr,^7o! • 

Transparenoy,*a transparent print, 256; printing of, 256; in photograwe, 
278. *■ X 

Transparency of paper, causes of, 121< ^ 

Transparent white, same a,s aluvmta while (q.v.), 135. 

Transposition, the reversing of a design from positive to negative, 102 il¬ 
lustration, 103; methods, 102-5. , 

Treacle, not to uted for sticking tiansfers, 70. ^ * 

Trip mechanism, on direct rotary machine, 171; on impression cylinder o£ 
rotary offset machine, 179. 

Trough roller, part of the damping mechanism in rotary machinesf> 173. 
Tab-sized papei, paper sized with animal size, 114 ; process described, 119. 
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Turpentine, a %vood spirit, 81; properties, 31; lUho uses, 31; U8<d in con¬ 
nection with etching stone, 38; used to assist inking, 8i); in copper and 
steel plate tmnsfer ink, 57; used in asphaltum solution, 89; used in 
preparing for secon * ‘ ’ ' ■ ’■ ’ ' 

in connection fuith 
Arobene process-O 
position, 104, lOo; 
in washing dampingrolit'rs, 100 ; as preservative of damping slab, 228 ; 
for washing-out work, 227 ; for removing gfound in etching, 273. 

Turps, a shorter name for T'urpivtive (q.v.). 

Turtjuoise blue, a blue lake, IH.*). 

Two-colour printing maching^, 212-C. 

Tympan, in a litho press, a sheet ol leiiiher, card, or metal interposed between 
the Slone and the scraper, 74 ; iiiatenals, 74, 75 ; use, 74 ; castor oil for 
leather of, 28. 

• • 

Ur;raA.MAin\'i5, a blue pigment, found in natun* bnt usnally prepare<r^hemically, 
135; preparation, 185 ; green, red. and violet vaiieties. 185 ; for colour¬ 
ing paper, 114 ; effect of acids on, 141. , • 

Umber, burnt, a pigment prepared by heating raw umber to low redness, 13^; 
for preparing glazed rollers, ](>4; a uselul ink, 22(1; in an ink fpr 
bronz(?w(nk, 228. ^ 

— raw, a brown earthy pigment, 1: 8. 

Under-parts of machines, care of, 22’.. 

Vanoyck brown, a pigment eonsisting of a kind of bog^carth or some imita- 
ti<iTi of it, J8H. 

Varnish, copal, Used for varnishing litho woik, 141, 2.52; in a bronze ink, 
227. 

— litho, iionsisting of boiled linseed oil, 81; grades, 8] : adulterant. 31 ; in 

transfer ir’.s. 5i; for mixing with ink, SK; for preparing glazed rollers,! 
l()4: for pnqwringnap rollers, 184; as a mixing inediuni, 228; in a 
bronze work ink, 227. See also T/iv.u’tui oil • 

— shellac, consisting of sbellae dissolved in spirit; used for vainishing litho 

work, 141, 252 

Varnishing of litho work, 252; machine for, 252 ; vainisbable and non-var- 
nisliable inks, 141-4; •varnishing liansparencies, 257. * 

Vaseline, a greasy siibstame ni1l<’e from petroleum, 8] ; litho uses, 81. 

Vatman, one of the men employed in making hand-madeipaper, 11 ."h 

Vegetable black, a grade of lamplda.ek, 18^. • 

Venetian red, a variety of red oehre, 18(5. 

Vermilion, a red pigment eonsisting of sulphide of mercury, 185-8; natural 
and artificial foi-nis, 185; pvepatatioii, 185-6; v«rie4ies, 136; howto 
• obtain*an equivalent by mixing, 289. 

Vermilien, American, a name for chrome red, 136. 

— antimAry, a sulphate of antimony, 188, 

— Chinese, the best*quality of vermilion, 136. 

— extract of, a variety of vermilion, 136. 

— orange, a variety of vermilioji, 186.« 

— acartet, a variety of vermilion, 186 * 

Verjailionette, the name of various imitations of vermiiion prepared from coal- 
tar, 186; used in stemping-out aerograph work, ^2. 

Vibgyor, a mnemonto yord for the colours of the spectrui#, l^p. 

Vibrating explained, 158. 

Vibrating duotor roller, same as Ihicior roller (q.v.). 

Violet, ultvamarine, a rarely used pigment, 185. 

Violet lake, a pigment prepared from alkanet, 189. 


a eten, ou; usea m auiogi-apn trnnsierring, Ui ; usea 
aluminium transfers, 98 ; for washing-out tynsfer in 
6^ for washing-out in transposition, 102; in trans- 
used in preparing nap rollers for printing, 164 ; used 
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• Violet pigments, 1B9; non-varnishable, 142. 

Viridian, a vyiety of ohrome green, 188. 

Visiting cards, done on the hand press, 

Waitb dJr^AViLLE, Ltd., “ Reverso ” press, 107 ; rotary olEiet machine, 204, 
205.' 

Wall papers, printing by li^no method, 202. 

Warm stones, purpose of, 81; objections to, 81-2 
Washing-out work, ah stone, ^27 ; on plate's, 247. 

Water, composition of, 2 ; formula, 22. 

Water duct, or water fountain, in a damping mechanism,She vessel containing 
the supply of ^ater for the damping slab aipl rollers, 160, 223 ; care of, 
223. 

— fountain, same as Water duct (q.v.). 

— —roller, same as Duct roller (q.v.). 

— mark, on. paper, a design impressed on the pulp in th| making, 115, 118. 

— motion, ^me as Dampi'U(f mecliamsm (q.v.). 

— of Ayr stone, a slaty kind of stone used in lithography, 31; litho uses, 31; 

Tam Q’ Sh'inter variety for ftnishing preparation of litho stones, 12; 
for polishing litho stones, 13,88-9,102; for altering a section, 244, 245. 

, —, trough, in direct rotary machines, 173. 

Wax, white, used in an etching ground, 273. 8ee also Beem'ox.*- 
Weakened work, causes ofy231 ; doctoring of, 2.31. 

Weatfcer, effect on paper, 234, 243; effe<4 on ink, 234. 

Weight of pjper, how expressed, 121 ; increased by coating, 120. 

White, alumina, the chief base used in lakes, 13.5 ; basCs of tinting medium, 
139. 226. 

—* Chinese, same as zinc white, 134. 

— flake. See Flake winte. 

— French drop, a variety of white lead, 134. 

Kremnitz, a \ariety of white lead, 1.34. « 

— Paris, a name for whitening, 135. 

— permanent, a lorm of barium sulphate as a pigment, 134. 

— reducing, a form of barium sulphate as a pigment, 134. 

— snow, a variety of white lead, 134. 

— transparent, same as alumina white, 135. 

— zinc, rfn oxide of zinc as a pigment, 134. « 

White ink, tinting. See Tmhng white ink. * 

— lead, ar pigment (insisting of carbonate of lead with more or less of the 

hydrate of lead, 134; manufacture, 134; varieties, 134; used in making 
FagePs Mastic, 10. 

— light, composition of, 125-6. 

— pigments, varnlshable and non-varnishable, 144. 

Whitening, a form of carbi^nate of lime used as a pigment, 31; litho uees, 
31; for repioving superfluous work, 33; for preventing offsetting, 46; for 
makin ^copperplate transfers, 62 ; as a pigment, 135.* • ‘ 

Willow, a machine for preparing rags for paper-making, 111. 

Wogdon ” iih{v\ ved litho press, 188-9. 

Wood, block used in removing work frffm plates, 19. 

Wood pulp, as a paper-ralhking material, 105, 110; when introduced, 110 
mechanical* and chemical, 110; whence obtained, 110; percentage^ of 
cellulose, 110 ; preparation of wood. 111; how^bleached, 118. 

Wool, present ii^soflle papers, 109. * 

Work, in lithography, the matter on the stone or plate t&at is to be printed on 
to the paper; how removed from plates, 19; how washed-out, 227. 

Wove paper, paper made with a mould or dandy-roll in which the wiies form a 
perfectly uitiform mesh-work, 115,118. 
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Writing ink, litho. See Litho writing ink, 

— paper, wbat chiefly piade of, 109 ;^sizes, 123. 

— transfer paper, coating for, 55-G. 

Ybllow, cadmium, dearest yellow pigment, 137< 

— chrome, chromate of lead as a pigment, 137; for preparing glazed rollers: 

164; a useful ink, 226 ; in a bronze woi^ ink. 221k 
T- citron, zinc chromate as a pigment, 1H7. 

— Indian, an animai yellow pigment, 137-8. 

— Naples, two kinds of pigment, 137. 

— zinc, zinc chromate as aflpignient, 137. 

Yellow chrome, same as chrome yellow, 137. 

— lacquer, in tinplate printing, lG4, 265. 

— Jake, a pigment prepai’ed from quereitrin, 137. 

— ochre, an earthy^iginenl, 137. 

— pigments, 137-H ; varnishable, 143. 

— printing, usually proved first, 44. 

York brown, a cheap hrown earthy pigment, 13«. 

Zinc, chciiycal symbol of, 22; occurrence and propertie«, 19 ; lithograpl^ 
advantages, 20; compared with alnmimum, 20 ; coated calcareous^, 
20; c:)rrosior) in damp air, 20; graining, best printjjjg surface for 
aerograph transferred work," 90, 43; for making a key sheet, 71 ; for 
tympans, 74 ; in bedding of presses, 77 ; zinc sheet used an adjusting 
pressure in tr.insferring press, K2; zinc sheets Jused in plate glazing, 
115; requires less grease than stone or aluminium, 144 ; grease to be 
avoided on, 247 ; zinc plate as inking slab on plate cylinder of direct 
rotary machine, 171 ; zinc slieet in stone carrisge, 221 ; used in 
making a register-finder, 228; in intaglio engra\ing, 272. 

Zinc blende, an oie^f zinc, 19. 

— chloride, used in testing paper for wood pulp, 110. 

— sulphide, a white pigment, 134. 

— transfer, work transferred to a zinc plate for printing, 92. 

— white, an oxide of zinc as a pigment, 134; in coaling for (hcslcomanit 

transfer paper, 267. 

— yellow, zme chromate ks a figment, 137. 

Zn, chemical symbol of zinc, 22. 
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The 'Use of the Aerograph 

*0 • ^ • 

~ i n Lithography=^= 

■ " ' . * 
Has been steadily growing .for a 

number of years. The saving of 

time and the improved results alike 

recommend it. Special apparatus 

has iieen designed to secure unv 

i formity of the grain, and produce 

a wide range in respect of texture. 



A stipple almost as fine as smoke ■> 


and varying to coarse flashes" 
can be produced with regularity. ■ 
, Send for samples and particulars. 


THE AEBOfiRAPH .COt’ LTD., 

' 43 HOUOSN. VIADUCT, LUNW E.C. 

o 9 • 

Contractors to H.M. Government, 

• London County Council, etc., etc., etc. 



#s. X-2 ; 


For every style of 

Lithographic 


to 


THE SPECIAL-ISTS- 

■ I 

MANN 'I 


SINGLH AND TWO-COLOl'K 

'.OFFSETS 



HENRY STREer, ORAV’S INN ROXD, 

LONDON, W.C. 





Machine used for 


purposes, _^ppiy 



GEO. MANN & 


CO, ld. 



eUI>ERB PRINTING ON ANY CLASS 
OF PAPER. 


, A CONSISTENTLY RAPID OUTPUT 
ALWAYS MAINTAINED 


N O L«SS TIME THROUGH 
STOPPAOTS. 

I 

; fJUARANTEED ABSOLUTELY RE- 
LIABLE IN EVERY RESPECT. 



WORKS : LEEDS. also at 

*• MANCHESTER. PARIS. BERLIN. 

I»EW VORK. BRUSSELS^ ETC. 
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The ‘FURNIVAL’ Offset Pms, 


Has many advan¬ 
tages not obtain¬ 
able on any other 
Machine. 

' The 


‘FURNIVAL’ Direct Rotary Litho Machine. 



Unequalled for quality of work and output. 


, for full particulars apply io-v 

FURKIVAL CO., LTD., 

REDDISH. STOCKPORT. 

Londoni addreu— ' ' . ,Qiu(aw Addreu— 

102/10^ Cleftonwell Road, E.C. ^ Bothwell Circus. 

tor Auumlatia—r. T. WIMBLE B CO., LTD., S6/St O^moo 
Street, Sidney, R.S.W.; and 894 Pott Oflloe Flao^ MelbOorae. -, 
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Tlie ‘FilKNIVAL' Hat-U Offset MaclLtt. 


Can be used either for Offset or ordinary Litho wprk. 
Altered for either process in less than two mUmtes. 


Tlie ‘FORHIVAL’ FlaUeJ Litlo rtKlLie. 



Unequalled* for accuracy of register, • 
solidity ot inking and impression. • 


« ' For full particulars applf to— 

FUHNIVAL & CO., gLrTD., 

REDDISH. STOCKPORT. 

. . • . 

, JLoiidon Addreu— * , OlliKow Addnu— 

■oa/io8 Clerkenwell Re^d, E.C. 5 Bothwell Circus. 

Sfuit. (or Auitnlula—F. T. WIHBUl * CO., LTD., AjVt ClinBO. 
StTMt, Sylnty, II.8.W.; and N4 Pott Offim PlaM, Mtfboania. * 
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MORRIS & BOLTON, 

- ' —LIMITED----- 

TeiegraoMc Address: Telephone: *j. Cable: 

Zinnober^leet, London ", No. 6890 & 6891 Holborn. A.B.& Code 5th Edition. 


Specialties 

for 

Lithographers. 

“ K».l I HA\>- 

h Hi I K . 

8> per lb. 

I f ~ 

LiIHIM, ,|'U'\CI 1|' 
ctilinip. 

' 2/6 per lb. 

“ kciID S Illu IH‘V\ 

picp.ii.iurn till 

l.itlm 'l'i.iti''Lns. 

• 20 ^ per g:all. 

“ Wa \OV A\ A," tlw 

^ uniM'is.il uilii- 
(.< I loi .ll! lllk^ 

1/9 per lb. 


1 ». I 

Printing 
Ink and 
Varnish 

Manufacturers 

Dealers in 

FRIHTEKS' 


Specialties ^ . 

j' for 

Lithographers. 

“ hi. I ii-'-t ” I..I I HO 
I * Zisc Ti A us. 


‘ I'icl ll"*! ” 'I'k ANSU K 
i’AI-lt.S 


‘ lie I M-vb " Dkim<'* 

2/6 per lb. 


W AMI tol 

'N D M. E E S ort^rt lll.inkrt^. 

7/6 per gall. 


LITHO AliD LETTERPRESS INKS 

d » of e\%iy shade and foi evoy class of work, a • 

Black and Colouied Process Inks of the finest quality. 

News Inks to suit machines of any make, and for all climates. 

Offset, Rotary and Tm-plalc Litho inks a speciality. 




IF YOU WOULD 


t • 


Improve the Quality 


OF YOUR 


LitbogwpbLc PKINTING 


a 


Arobene. 


tt 


TMJC MOST 


Perfect,* Simple and Effective 


I’Rlil'ARA'l'lON I'OR 


Stone, ‘Zinc and . Aluminium.* 

I'uicr. I’lin (Iai.i , SwH'i.K Qu\Kr, 

20/- . • 5/6 


To be obtained only of 


Morris & Bolton, Ltd., 

■* RRlfrlTXO INK manufacturers,. 

17 & 18 TOOKS COURT, FURN^XL ST., 

• • * » * 

1/Opdon, E.C. 


Telephones • 

0890 and 6891 Holborn 


T'el^rums * 

“Zlnnober, Fleet, London**. 





T«lepboneB: 2888 Central: 2108 Holborti* 
Talegrbms: “ M<Mlulatlon, Fleet. London.** 


^ MAIL YOUR ORDERS TO 

HUGHES & KIMbER 


}'«iabhslicd 


Note New Audkess. 


9, GOUGH SQUARE, 

^ LONDON, E.C. 


We Stock al| the 
'Materials required 
by Lnhog;raphic & 
Oopper-Plate. 
Priaters. * 


IMPROVED LITHO PRESS. 


OfF-sot & Flat bed 
Litho'Machines, 

t 

Litho Presses. 

Oopper-Plate , 
Presses. 

Litho and Copper- 
Piat»-lnKs, Ac. 



COPPER.PLATE PliBSS. 
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GRIFFIN S 

• • 

. EQUIPMENT AND 

. , • MATERIAL FOR 

LITHO, THOTO-LITHO, OFFSET, 
INTAGLIO and PHOTOGRAVURE 
PROCESSES. 

LITHO, ALUMINIUM & ZINC PLATES, 
TRANSFER PAPERS, INKS & CRAYONS,* 
CHEMICALS, GRAINING MATERIALS, &c. 

Photographic PJtoto-Process Apparatus 
and Supplies of every description. 

CAMERAS,‘LENSES & PRISMS, SCREENS? 
ARC LAMPS, CHEMICALS, & EVERY 
REQUISITE, LARGE OR. SMALL. 

SOLE AGENTS FOR THE .FAMQUS 
KOH-I-NOOR ENGRAVED SCREENS, FOR* 
PHOTO-PROCESS REPRODUCTION AND 
. • FOR PHOTOGRAVURE. ’ 

• . • - 

Catalogues and Quotations upo^ request ^ 

John J. Griffin & ‘Son^ Ltd. 

Kembl* Stfect; Kingsway, London^ W.C. 


: Gerraro 2631. 


Telegrams: Gramme, LpNDON.'' 



HARRIS 

Rotary Presses 

With Attomaik Fekhrks 

i U.LTHOQRAPHIC OFFSET. 

• SINGLE-COLOUR AND 
TWO-COLOUR • 

. letter'press. 


Speeds tioni 3,000 10 1^,000 impres¬ 
sions an houi. according to sue aUd 
stvle of Press 


finality + Speed-= Trofits 


Manufactured in Various Sizes up to Quad Demy. 

* • 

^ * • 

• 

Fur lull paiticulars and prices apph t» • . 

The , ' 

Lans'tdYi Monotype'Corporation 

e LiAiited 

« • 

^ (Printers' Machinery Pept^ , ' * 

Is & 43a Fetter Lane, London, E.C. 




















o f * 

Safety Vacuum 



• * * • 

^{MARK SMITH’S PATENT). 


(Patcnicii in Iinj>land, Amci’ica, Cjcrrnaiu, l'l•ancc, and othci* Countries.) 


speed 


2000 per h6‘Cir. 



FiilHIs nil tlic tvqiiireini-nts tif 
lh% Home OHicc 3 

■ () 

* 

One .itteiicl.int only I'iqiiircd 
--() - 

• 

Sheets liion/oJ aiul dusted on 
both Sides end leh perFcctl> 
str.u>>lu on the Deluerj Hoard. 

—{) - 

Most l-'eo.jomical m the use of 
Uron/e 


Keeps tly.' 1t<iom \etUitated and 
freefiom IJron/e Dust 


M.ichiift* e.in be cleaned m bilsl 
running 

I’atvnted in IWH and eo\ered by 
SI. \ eral^.iter p.ilents 


Jill Particniars rr»m 


TAyWR, GARNETT, BVANS-^ fill, LTD., 

south: Reddish, stockport. . 
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Reliable MacKinety 
for Li'tho Printers 


• OPF5ET ROTARY. 

THE JSW OFFSET LITHO ROTARY is a two- 
revolution press. It is fitted with an Automdlic Trip operating the 
Impression Cylinder, and Inking Rollers, Ink Feed, and Water 
Feed. It also has adjustable Feed Motions controlling the supply 
of botjynk and water. A backing-up Motion is fkted which can 
be operated from either end of the machine or from the footboard 
a% desired. The Transfer Cylinder has a powerful attachment for 
tighterting up and ensuring an even tension of the rubber blanket. 

The sheet is delivered printed side up by a chain delivery^which 
* slows down while depositing the sheet on the jogger board. An ^ 
fcnpression Cylinder Brush and a Sl^et Jogging Atiachment are also ' 
supplied- 

Size No. 4 takes a sheet up to 25 in. by 37 "in. Size No. t 
^ takes a .sheet up to 37J in. by 52 in. 

DIRECT ROTARY. _ , 

THE JW. LITHQ ROTARY is a higlT-grade machine 
for direct liUro printing. It is renowned for the excellence of its 
rolling power and its rigid impression, and is producing some of the 
finest colour printing in dead register at rotary speed. Before 
laying down new Rotary plant in the Lithopaphic Department, 
the Printer should convince himself that«it will improve or at least 
mainsain the quality of his work, and that it will print a sheet up to 
•the size he requires or is likely to require. The .Litho Rotary 
manufactured by Linotype and Machinery Limited possesses strong 
features peculiar to itself, enabling it to produce q quantity of litho¬ 
graphic printing whitji cannot be so economically accomplished by_ 
any other rotary lithographic machine. It is built in four siaes; 
the largess size takes a sheet up to 47 in. by 65 in. 

• • -- . . ■ 

LINOTYpfe AflD MACHlJiERY LIMITED, 
Head Office:* 188-9 fleet St., London, E.G. 

Northern OJ|ic<»: County Bldgs., Cannon SI., MANCHESTER. 
GLASGOW : 197 Howard St. DUBLIN: 17 Crow St. 
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Press 


Patented features responsible 
• for its success’ 


5n6epenl)ent Drive to entire SniJing /Deeftantsm 
automatic plate Clamp — - — _ 

Self-IRegiatcring Cglinbcr Dears -- — —' 

■Hew Sectjpnal Control of Damping — — ^ 


AN INDISPENSADLE ACCESSOHl’— 

• THE WAITE . . 

Reverse 0//set proofing atl 3r«is|er 
■Reversing press 


WAITE & SAVILLE; V»- 

*• , Foicoti Worki 

. OTLEY, YORKS • 



COLOUR 

% 

A Volume on the Theory Colour 




CAiORCAi H. HU*1<ST. V.C.S. 


• • co.vT/iy'rs . 

• 0 

Chmmj-k 1. Colour and its Production.—Light— Colour—l)i>per- 
sion o||\VIiitc I.ight—Meiliods of Pioducing the Spectrum—Glass Prism-and 
DilTracUon*Giating Spectioscopes—The Spectrum—Wave Motion of Light 
—Recomposition White I.ight—Hue—Luniinosity—Purity of Colours— 
'rik“ PoUuncope—Phosphorescence—PIuorescence—Interference.* 

Ciui’TLi; 11. Cause Colour in Coloured Bodies.— Transmitted 
Coloins—Absorption Spectra of Colouring Matters. 

Cu^i'jLif III. Colour Phenomena and Theories.— Mixing Colours 
— White Light from Coloured Lights—Rfiect of Coloured Light on Colours 
—^Complimentary Colours—Young-Hclmholtz I'heory—Hrewster Theory— 
Supplementary Colours—Maxwell's Theory—Colour Photography. 

Chaptur IV. The Physiology of Light. —Structure of the K>e~ 
Persistence of Vision- Subjecti\e Colour—Phenomena-^olour Blindne.s.s. 

Chapjrk \'. Contrast. -ContiavSt—Simultaneous Contrast—Successive 
Contrast—Contrast of Tone--Contrast of Colours—Modification of Colours 
by Conttast—Colour Contrast in Decorative Design. 

CiiAPTi-R VI. Colour in Decoration anfl Design. —Colour Har¬ 
monies—t'olour Kquivalenis—Illumination anj Colour—Colour and Textile 
Fabrics—Surface Structure and Colour. 

(iliAPTKR VIL Afeasurement of Colour. —Colour Patch Method— 
The Tintometer—Chronometer. 

Index. 
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SCOTT, OKKENWOOU &* SON 

S liroad«iiy, Ludgate, London, E (L 



*, LIMITED, 


Mahufacturers of 
High-Class . ... 


Chromo Papers,* 
■ Cards, 

^steboards, « « 
Gummed Papers, 

-- « -* . - “4 

fctc.. Etc. 


BLACKHAL.L PAPER WLLS, 

paisLey. • . 


• • 

Telegraphic Address : 
“CARDBOARD, PAISLEY ”. 


• Telephone 
5Io. 37. 
















[|tli^gluphto iHics and Suiyiries 
ftm a reputable housf 

'are /}uite as* important as tech-^ 
nictfl k;jowledge and skiljpd labour.* 

.* 


specialise in the production anS ’ 
supply of litho materials of the 
best quality. Value for moqpy—* 
.always—is their business principle. 



JOHUiKIDDiC 


0 . 


Utho Inks 

Inks for Offsot Printing 
Inks for Aluminrum Rotan^ 
Prossos 

Inkk for Tin Printing . 
Ory Colours • 

Vamlshos of all Grades 
Turps and Turps Substi¬ 
tutes 

IpHN kipD 

ill Wine Offloe Court. F 

Telegrams: 

Fleet, London”. 


Bronze Powders—Gold, 
Silver, Aluminium, 
Colours * 

Transfer Inks and Papers 
Stones . , 

And everything fbr the 
Utho prihter oxrapt the 
maohinery and paper 

& co.j lVd., 

eet Street,* Londop, LG. 
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Telephone; 

City 1414 (tw9 lines). 



B. WINSTONE ^ SONS, 

V LIMITED.* 

( 

*' * c 

J>riniing ^nk, ^pller, a^d 

4 

Jilfaferials J\ffanufaciurirs, 

* t) 

100-101 Shoe Lane, LONDON, E.C. 

' . IWINE OFFICE COURT, E.C., 

VorArs] .• 

' [and STRATFORD, ESSEX. 

* * c ' 

THE PRIlJfciPAL HOUSE FOR THE SUPPLy OF 

Lithographic Offset 
inks and Materials. 

Large stocks talways on hanit far Instant delivery, 

t ( . 


c 

Manufacturers of TRANSFER PAPERS for all Processes, 


Td.^rann—“FUIOEHCY, LODDOII". 
ftlfithoii.t—"Centml 6230 " and *Ho!l)0(il IH'*. 


Seiid PQst Cydifor Pamphlet of “ Inl^ru^loa^ for Reversing 
'Offset Transfers" which will be sent gratis on application. 




, GET THE j * 

. BUTTERY FEEL 

• HABIT.. 


» .• 


AVi? SPKIALIZK. IN / 


Lithographic Inks. 

Dry Colours and VamUhes. 

• Our Rotary, Offset and Wharfedale Litljo-^ 
graphic Inks work down to that Iseautiful 
• " buttery ’’ consistency that is pleasant to 

the printer. They' are just greasy enough, 
just tacky cnou^, and in fact .just right. 


Our*R^S' are Red. . • 

Our BRONZE BLUE dries with a bright 

“fiery shefen”. • • 

* • » 

Our BLACKS have obtained g world-wide 

■ 9 

reputation for good quality. 

• -A ^ 

Let us ^nd you Samples and Quotatioi^ 

* , • Colours Matched Promptly jnd Ca"''u y. 
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